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PREFACE 
TO SECOND EDITION 


SINCE the last edition was published some interesting 
developments have taken place in the British Pottery 
industry. ; 

This applies particularly to methods of firing, due 
to some extent to the high price of fuel, and although 
some of our experts feel justified in thinking that coal 
will easily hold its own, many manufacturers have now 
adopted oil with most successful results. Several 
electrical kilns for firing the colours are now in satis- 
factory operation, and there is little doubt that these 
experiments are leading to more economical production 
in all classes of pottery ware. 

We have added to this edition a small glossary 
explaining technical terms, and a special appendix also 
on the fire hazards associated with the manufacture of 
pottery. We trust this will be useful to all interested 
in this side of the industry. 


1927 C.J.N. 
H. J.P. 


PREFACE 
TO FIRST EDITION 


THE making of Pottery, with all its fascination and 
mystery, has such a wide appeal, that one wonders some- 
times why there is such a lack of knowledge among the 
general public with regard to the industry. 

If one needs any justification for this book it is in the 
hope that here may be found, put in as simple language 
as possible, a description of the various processes and 
types that will add to the already general interest. 

This book is not intended to be a guide for collectors, 
nor yet a complete treatise, yet it is based on the 
practical experience and knowledge of a close and 
intimate connection on the part of both authors with 
different branches of the trade. Indeed one can claim 
descent from a race of potters dating back to 1780 or 
even earlier than this. 

Here will be found many hints of value to young 
potters, and those who have to handle pottery as 
salesmen may also find matters of value and interest. 

The ulustrations used of the making processes are of 
workers engaged in the industry to-day, and help to 
show more clearly than words alone the processes 
described. 

No attempt has been made to describe in detail the 
wonderful results, from a potting and art standpoint, 
attained by the modern British potter. Wonderful 
these results certainly are, and their true value will 
probably never be estimated until the makers of to-day 
have been long since forgotten. 


STOKE-ON-TRENT, CHAS. J. NOKE 
1924. H. J. PLANT 
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INTRODUCTION 


ONE appruaches the subject of this work with some 
diffidence, being aware that the ground to be traversed 
has been covered many times by writers eminently 
capable of doing justice to this interesting theme. There 
is one consolation and hope, however, in the knowledge 
that no craft makes wider appeal than the one with 
which we are about to deal. 

It is a craft known to all countries and all people, in 
the East and in the West. From the most remote 
periods pottery was made to meet the daily needs of 
all conditions of men. The pots that are dug up in 
our ancient cities are mostly domestic in character, and 
in many cases throw some light on the customs of the 
people of their day. 

It is the purpose of this volume to dwell at length 
upon the quality and character of the pottery itself, 
and the methods and processes of its manufacture, 
rather than upon the aesthetic side of the craft, so that 
the reader may obtain an intelligent and clear idea of 
the making of the different kinds of ware that one comes 
across in one’s everyday experience. Pottery vessels, 
even those used in our daily life for ordinary domestic 
purposes, require many processes in their making, and 
go through many hands. The designer, the modeller, 
the mouldmaker, the potter, the fireman, and the dipper 
all have some part to play in their production from a 
lump of soft clay to the plate or cup upon one’s table. 
These processes will all be taken in their proper sequence, 
and will demonstrate the real difficulties of the potter's 
art. Behind and beyond this art lie the romance and 
mystery of centuries. Romance, tragedy, adventure, 
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hope contained in those dark and towering monsters— 
the ovens—standing in great masses against the evening 
sky, in whose fiery heart the efforts of craftsmen are 
burning. Shall they come to him things of delicate 
beauty or poor distorted cripples, crooked and marred. 
Picture the heroic figure of Palissy firing his oven with 
the last of his poor furniture, and tearing up the boards 
of his floors to maintain the heat until the children of 
his brain and heart were completely developed, hope 
alone saving him from despair; or Botcher in his 
struggles for porcelain ; or, nearer our own time, Wedg- 
wood. All the knowledge that makes this common pot 
of to-day wrested from the consuming flame—The 
Potter’s Art indeed. 

Thanks are due to Mr. Chas. R. Skynner, of St. Austell, 
for particulars of the clay and stone mines of Cornwall ; 
to Messrs. Wm. Boulton, Ltd., the eminent pottery 
machinery engineers of Burslem; to Mr. Fred Turner 
for his kindly interest and help; and to Sports and 
General Press Agency, Ltd., London, for the use of 
their copyright photographs. 
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POTTERY 


CHAPTER I 


HISTORY OF POTTERY 


Once more within the potter’s house alone 

I stood surrounded by the shapes of clay; 

Shapes of all sizes, great and small, 

That stood along the floor and by the wall 

And some loquacious vessels were, and some 

Listened perhaps, but never talked at all 
(Rubdiyat. Omar Khayyam) 


THE word Pottery is applied to all articles made or 
formed of baked clay. It was made in the most remote 
ages, and all primitive races of the world seem to have 
used it in some form or other. Made for domestic use 
the shapes were as a result simple and suitable for their 
purpose. Before these primitive peoples discovered the 
method of burning their pots, they dried them in the 
sun, where they acquired a very considerable degree of 
hardness. In some cases the vessels were coated with 
a greasy material rubbed into the surface, which not only 
gave a very agreeable polish but made them more 
efficient for holding liquids. One can readily imagine 
that some of these pottery vessels were placed on or 
near the fire to warm the contents, and would gradually 
in this way become really strong and capable of long 
use, as the body of the earthenware became partly fired. 

In Egypt, pottery of various clays was made in the 
very early periods of the nation, perhaps the best known 
of this kind being the wonderful little Ushabti figures, 
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buried in the tombs with the dead, being supposed to 
act as attendants to the deceased in his or her journeyings 
to the other world. These little figures date back to 
2000 or 3000 B.c., and are often of wonderful and 
beautiful character and colour. The modelling in many 
of them is extremely fine and delicate, and many of the 
Egyptian figures could not be excelled for quality of 
workmanship in the present day. They vary in size 
from almost an inch to nearly a foot in height ; some 
are unglazed, the body being of a very coarse and sandy 
nature, which makes the fine modelling still more 
remarkable. 

There must have been a very considerable industry 
for figures of all kinds, as they were made in large 
quantities and are still found in large numbers. The 
colours were mostly of a deep turquoise blue obtained 
from copper oxide, in some cases very brilliant with 
added black markings, and in others green and very 
thinly glazed. Examples can be seen of work in which 
a very fine character has been obtained. The Egyptian 
potters also had the secret of much finer clays, mostly 
of a red colour varying to yellow, with which they 
made elegant articles for the toilet as well as cups, 
vases, and urns. On the walls of the tombs there 
were sometimes depicted the processes by which pottery 
was produced, showing in the most simple and perfect 
way the making of round vessels from the kneading 
of the clay to the shaping on the wheels and the firing 
in the ovens. Egyptian beads and dress ornaments 
were made in pottery, as well as little animals cleverly 
and grotesquely fashioned and coloured, no doubt 
for the use of the children as toys. Rings and other 
personal ornaments of pottery are also found with the 
mummies. 

The ancient Briton made pots which are sometimes 
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found in the barrows, or grave mounds, about the country. 
They are mostly either domestic or for funeral purpose 
to contain the cremated ashes of the dead. In this 
case, Mr. Charles Binns suggests a very interesting 
theory, namely, that these vases or urns were burned 
on the same funeral pyre that consumed the bodies 
of those undergoing cremation, and then were used 
to contain the ashes. Be that as it may, we know that 
the wheel was not used to make this pottery, it had to 
be built up and squeezed into shape by hand only. It 
was a matter of patient effort to obtain the regularity 
of outline that we see in many of these vessels. They 
were sometimes impressed with cord or leather thongs, 
which gave an idea of pattern upon them. Later, 
after the Roman invasion, the influence of the invaders 
was seen, and the potter’s wheel was used on which to 
make the pots. This ware has been continually dis- 
covered in Britain, being generally made of the clay 
of the district in which it is found. It is mostly of a 
greyish-brown colour, although some is nearly black, 
probably caused by the effect of dense smoking during 
its burning. The shapes were simple and suitable. 
Fragments of a bright red earthenware, often enriched 
with simple modelling, are occasionally found on Roman 
sites such as Wroxeter. Known as Samian ware, it 1s 
generally believed to have been made on the Continent. 
Greek Pottery. About the wonderful and glorious 
pottery of Greece volumes have been written. It 
attained a quality and beauty of form never surpassed. 
Fine Greek vases were made as early as 400 B.C. in 
considerable quantities, and are now treasured in 
practically all important museums. They have been 
found (mostly within the last 100 years) in the ancient 
tombs in many parts of Greece, Sicily, and Italy. One 
would scarcely find it possible to enter exhaustively 
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into a detailed description of these glorious works of 
art, but there is no doubt they were designed to fulfil 
the useful conditions of the everyday life of the period 
in which they were made. The earliest specimens were 
made of clay somewhat red in colour and entirely devoid 
of ornament and, later, finely decorated. Although 
more precious materials, such as ivory, bronze, silver, 
and gold, were known and used, it did not always follow 
that the more precious material was the most highly 
valued or esteemed. The vessels, whether with or 
without ornament, were really judged for the quality 
of their exquisite workmanship, and those described 
as the Myrrhine vases, about which the late Mr. Solon 
wrote a most interesting brochure, were the most in 
demand, and were of the highest value. These wonder- 
ful Grecian vases not only were distinguished for their 
excellent shapes, but were also very wonderful in their 
decorations. The embellishments were nearly always 
carried out in the form of bands, although in some cases, 
being very deep, they nearly covered the whole surface 
of the vase. Figures were very freely used, and in 
some of the earliest of the work were painted, on a 
yellowish-red ground, in black. It is supposed that 
these decorations were put upon the surface before the 
vases had been fired, but merely hardened, the black 
pigment then being absorbed as it was painted upon 
the ground. It is claimed by some writers that the 
artist in many cases drew only the outline of the figures, 
and that the solid interior was filled up by inferior 
workmen ; this, however, is doubtful and, though 
interesting, does not matter in the least, the final 
judgment of quality being estimated by merit alone. 
In the later and finer period of Greek vases, however, 
the decorations, mostly figures, appeared upon the vase 
in red, the background being black. The body of the 
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vase was in fine red clay upon which the figures were 
carefully outlined, the entire background was then 
painted black right up to the outline, and a much higher 
quality of drawing and definition thus became possible 
in the figures. The work was done with extraordinary 
skill and spirit, and depicted in many cases ceremonies 
and incidents in the lives of the people. Later on, 
with an unfortunately overdone elaboration, brought 
about by the demand for more and more luxuriant 
effects, an artistic deterioration set in, and decline was 
only too rapid. 

Very wonderful statuettes were also modelled in the 
finest period known as Tanagra, being so called from 
the place where many of them were found. It will 
be impossible to over-emphasize the real beauty and 
charm of these wonderful little figures. Very many 
of them exist, a fine collection being on view at our 
own British Museum. They are of immense value, 
both from the point of view of quality and money, 
and possibly nothing finer in the way of free and brilliant 
modelling can be found in pottery than is seen in these 
little terra-cotta figures. Many imitations are made 
that do scant justice to the originals, but anyone will 
be well rewarded indeed by visiting any well-known 
collection. In addition to the vases and figures of this 
wonderful period, some of the other articles to be men- 
tioned are the Kylix, or shallow, two-handled drinking 
cups ; the Amphora; and the drinking cups known as 
Rhytons, on which animal and human heads were finely 
modelled. 

Chinese Pottery. Without making any attempt to 
deal fully with Chinese porcelain, it is of such undoubted 
importance in the potter’s art that it must receive 
adequate rather than passing recognition. China is the 
great home of porcelain, and it is claimed by writers 
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that the art of the potter was known and practised as 
early as 2000 B.c. It was in 185 B.c. that porcelain 
was first invented, in the period of the Han Dynasty. 
We are more concerned with this porcelain for which 
the Chinese have been for so many centuries celebrated. 
It derived its name from the word porcelaine, a French 
term which was in existence long before the introduction 
of this Chinese ware into Europe. This word was 
derived from the supposed resemblance of its glazed 
surface to that of some marine shells known as porcella 
(Italian for little pig). 

The Chinese themselves disseminated all sorts of 
fairy tales as to the composition of the body. It was 
declared in some cases that it was simply a composition 
of egg-shells, marine animals, and such other things, 
and these stories were told amongst children by parents, 
professing that the mixtures were to be kept secret, 
the tales being gradually retailed by travellers on their 
return to Europe. It is certain, however, that for 
many centuries the composition of the body was kept 
a profound secret. 

The first European who is recorded to have penetrated 
into the production of the porcelain in China was Marco 
Polo, a Venetian who, writing in the thirteenth century, 
alludes to the importance of the manufacture of porcelain 
in China. 

Services of porcelain were sent as presents of great 
value to the Caliph of Syria, and no doubt later found 
their way into some of the European Courts. The 
Italian Medici were known to have received some large 
vases of Chinese porcelain. 

The first real discovery, however, into the secret was 
made by a French Jesuit missionary, Pére D’Entrecolles, 
who went into China to establish missions about the 
year 1710. He discovered through communications 
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with some of his converts, and by continuous and careful 
research, many particulars respecting the production 
of porcelain, and was permitted personally to inspect 
the processes of manufacture. He detailed all these 
particulars in a letter which he sent to Paris. He also 
obtained specimens of the materials, and these, together 
with the information he had gathered, resulted in a 
series of experiments in France, which are said to have 
led to the production of the Sévres porcelain. 

The wonderful vases of Chinese manufacture exhibited 
in many of our museums, and particularly in South 
Kensington and the British Museum, are excellent 
examples of fine design in form, and no less remarkable 
for the wonderful disposition of the ornament upon 
their surface. The beauty and colour and the fine sense 
of proportion in many of these designs have never been 
excelled, and there can be no doubt that some pieces 
of Chinese porcelain have stood, and will remain, as 
perfect examples of the potter’s art. 

The Imperial manufactory described by D’Entrecolles, 
was Situated in the town King-te-Chin, in the midst of 
a huge plain, and had a population of more than a 
million souls. It was here that much of the fine Chinese 
porcelain was made, finding employment for all classes 
of the population in the different processes of manu- 
facture. The plain was surrounded by high mountains, 
and the materials for the use of the potters had to be 
carried a great distance. It is said that about 1790 
there were 3,000 furnaces for the baking of the porcelain 
made in this town, and at night, when these furnaces 
were alight, the whole sky was illuminated as by a 
forest fire. 

Chinese porcelain contains a considerable quantity of 
Felspathic rock called Kaolin, and another rock of the 
same geological origin called Petuntze. Some of the 
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Chinese porcelain is so extremely thin that it is described 
as egg-shell, is very translucent, and the shapes are of 
extreme elegance and beauty. Dr. S. W. Bushell 
classifies Chinese porcelain under the following periods— 

1. The Primitive period included the Sung Dynasty, 
960 to 1279, and the Yuan, 1280 to 1367. 

2. The Ming period comprising the whole of the Ming 
Dynasty, 1368 to 1643. 

3. Kang-Hsi period extending from the reign of the 
Ming Dynasty to the close of the Kang-Hsi. 

4, Yung-Chang, or Ching-Lung period, 1723 to 1725. 

5. The Modern period, from the beginning of the reign 
of Cha Chaing to the present day. 

One of the most highly-esteemed styles of Chinese 
pottery is what is known as Crackle ; it shows minute 
crackings, or crazes, over the surface of the ware, and 
it is claimed that it can be produced with either small 
or large markings as desired; into these markings a 
colour is rubbed and refired, giving an effect of net 
work over the whole surface. 

Another well-known style is the transmutation 
glazes, embracing different types of Flambé. These 
wonderful glazes of varying red types, from the deepest 
blood red to the scarce and highly-esteemed Peach blow, 
are produced by the effect of reducing atmospheres upon 
copper stains. Some of the vases known as Peach 
blow, which is a very delicate pink tint, have realized 
huge amounts in sale-rooms, but the whole range of 
Chinese pottery, with all its wonderful variations, must 
command the admiration of every person interested in 
ceramics. 

There is just one feature, however, that should have 
been mentioned, namely, the habit of some Chinese 
potters of putting inscriptions upon their ware, because 
the same idea was introduced later quite freely into 
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early English pottery. Some of the inscriptions found 
upon vases are intensely interesting— 


“‘ Ou, the old man who lives in solitude.” 

“ Riches, high rank and much virtue.” 

“ Fine vases for the use of rich and noble people.”’ 
“ Fine vases of the Hall of Jade.” 


Whether these inscriptions were the result of a com- 
mission and added by request or as compliment, of course 
cannot be known, but they are extremely interesting. 

Persian Pottery. We shall only refer briefly to Persian 
pottery. This beautiful ware is most frequently seen 
in the form-of tiles for the decoration of walls; it is 
made upon a coarse siliceous body, covered with an 
engobe, on which in its raw state the patterns are painted. 
When glazed and baked the colour and the glazes being 
melted together give an extremely soft yet rich effect. 
The colours used were mostly turquoise, deep blue, and 
green, the variation of the colour effects with these 
agents being very wonderful and beautiful. 

Other styles of treatment are carried out in metallic 
lustres, and the patterns are mostly designed with motifs 
derived from flowers and foliage, the tulip and the 
Indian pink very often appearing. 

Many fine examples are also to be seen with modelled 
embossments of horses and riders, gazelles, antelopes, 
and other graceful animals and birds. Others are 
found very frequently in the form of dishes for rice, 
and also in bottles and vases of extremely elegant 
shape. They copy, more or less, the characteristic 
forms of meta] ware of the same period, and, indeed, 
are very frequently mounted with brass for use as 
rosewater sprinklers, the spout, handle, and covers 
being of metal, no doubt being found more practical 
for the purpose required, and far less liable to breakage. 
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The quality of design is of a very high standard, the 
distribution of ornament invatiably being in the best 
taste. 

Porcelain was never made in Persian ware as far 
as we know, the nearest approach to it being the 
fine stoneware which had only a slight degree of 
translucency. 

Majolica. An extremely important development in 
European pottery was that called Majolica. The name 
was derived from one of the islands in the Mediterranean, 
where at a very early date such pottery was made, as 
early as the fifteenth century, and later in many of the 
large towns in Italy. The body of the ware was some- 
what coarse and rude, but was covered with an opaque 
glaze in which tin oxide was an important ingredient. 
In combination with lead when melted in the ovens a 
soft, milky-white glaze was developed In painting 
on the raw (i.e. unfired) glaze in bold firm lines, which 
were slightly softened and spread in firing, a pleasant 
decorative effect was obtained. 

Painting in metallic lustres of richly-glowing tints 
of gold, ruby, and other colour-, was practised with 
great success by Maestro Giorgio Andreoli, of Gubbio. 
The designs were bold and free, and in combination 
with cobalt masses the lustres gave a result of superficial 
quality impossible to excel. 

Many fine pieces of this ware are to be seen at the 
South Kensington Museum. The vases are of excellent 
shape, a pilgrim bottle with mask handles of the six- 
teenth century being specially noticeable for its extreme 
elegance and balance, a remark that may be applied 
to many other examples. About the wonderful plateau 
and plates, too, there is a freedom of design in the 
patterns that is very marked, and the figure subjects, 
sometimes derived from contemporary engravings, were 
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drawn with a firmness of touch and quality of drawing 
greatly to be admired. 

, It is interesting in this connection to notice that in 
Faenza the manufacture of majolica was carried on, 
and its productions were justly celebrated. It was 
from this name the term faience was derived, which is 
still used generally to describe enamelled pottery. 

Still another style produced in italy in this early 
period was called Syraffiato (scratched or incised ware). 
The bodv of the ware was covered with a slip of another 
colour, the top layer being scratched or cut through to 
the ground below, this giving a two-coloured effect. 
This would be glazed and fired, and sometimes afterwards 
touched up in enamels. It is a distinctly ceramic 
process, and one still susceptible of considerable develop- 
ment. It will be referred to later on when writing of 
modern English processes. 

Majolica was also made in Spain, and was often 
confused with the Italian product, having many 
characteristics in common with it. 

Passing from Majolica we come to the faience of 
France. This, like the former, was covered with an 
Opaque enamel which served to disguise the somewhat 
poor colour of the body itself. It was upon this ground 
the coloured decorations were placed. We shall only 
very briefly touch on individual factories, but must 
mention the wonderful pottery known as Henri Deux 
ware. This was made in a fine body of creamy white, 
which required no opaque enamel to disguise or hide its 
lack of quality; the designs of an extremely delicate 
character were incised in the body, the scratches or 
incisions being filled in with coloured paste so finely as 
to resemble on a casual examination a painted pattern. 
It was glazed with a transparent glaze. Great care 
and labour must have been expended in its production, 


12 POTTERY 


and very few pieces are known to exist at the present 
time. It is naturally, therefore, of great value. Tazzas, 
candlesticks, and ewers were the kind of articles produced. 

Let us next mention, possibly, the best known of the 
great French potters, Bernard Palissy, who was born 
about 1510. The romantic history of his trials, experi- 
ments, and ultimate success, has impressed his name 
on the memory of most people. His diligence, patience, 
and tremendous perseverance were, after many years of 
extreme poverty, rewarded by comparative wealth. 
The story of how he burned his chairs and tables, and 
tore up his floorboards to use as fuel for his kilns 
and ovens, and was finally rewarded by discovering 
the enamels he required for his wares, has been often 
told. The museums in most countries contain examples 
of his work; they are mostly embossed with fishes, 
shells, animals, or foliage closely copied and coloured 
from natural objects, although in some pieces, such as a 
ewer in our own national collection at South Kensington, 
figures in relief are used. A plateau also showing a 
figure of Flora finely modelled and surrounded on the 
rim with embossed ornaments, is evidence of the high 
quality of his work. 

At Nevers, Rouen, Luneville, Marseilles, and other 
French cities beautiful earthenware was produced. 

In Germany, faience was also extensively manufac- 
tured, and in addition stoneware was introduced. This 
latter was used for many kinds of the rougher domestic 
utensils for ordinary use, being very strong and vitreous, 
and capable of withstanding rough usage. It was 
glazed very thinly by the introduction into the ovens 
of ordinary salt. Such articles as jars, jugs, pitchers, 
flagons, and pots decorated with masks and coats of 
arms were made in large quantities. 

Holland was noted for its Delft ware, the famous blue 
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and white, perhaps the best known of any European 
pottery. It was established at the town of Delft towards 
the end of the sixteenth century, and may often be 
found in old English houses in the form of tiles surround- 
ing fire grates. The ware is of itself a rough texture, 
but is covered with a tin enamel upon which the designs, 
mostly in blue, were painted. Chinese motifs were 
freely used, but the simple methods applied produced 
a very pleasant decorative effect, other colours, 
yellow, green, and red-brown also being used in the 
decorations. = 

The making of pottery in England is perhaps the most 
interesting to the average reader, because its develop- 
ment from the earliest times to the present day can be 
traced in some of our museums. The writer would like 
to take this opportunity of expressing regret that more 
museums of this country do not acquire and exhibit 
representative specimens of our present-day manu- 
facturers. The view appears to be taken that until a 
pot becomes an antique it is hardly worthy of being 
publicly exhibited. 

Nothing of particular interest was produced in England 
until soon after 1600, when we got the slip ware of 
Wrotham, in Kent. 

Mr. Solon describes the slip decorated ware very 
fully in his Avt of the Old English Potter. Such articles 
were made as dishes, posset pots, tygs, candlesticks, 
Jugs and, strangest of all, cradles. These latter were 
no doubt for use at christening functions, possibly filled 
and emptied in healths to the infant—but anyhow a 
pretty fancy. 

The tygs were embellished with many handles, 
either for passing round or for decoration. The shapes 
were good, and the general appearance interesting. 

The decoration was done with slip or liquid clay about 
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the consistency of cream, poured through a tube attached 
to a small vessel, in the form of running traceries and 
dots, which stood up from the surface of the ware, 
boldly and freely decorating the pot. Floral motifs 
boldly treated owing to the method of application, 
and dates and inscriptions in bands around the piece, 
were frequently used. A jug called a puzzlejug was also 
made here, formed in such a way that to the uninitiated 
a stream of liquid’ down their vests was the certain 
result of using what appeared to be the spout. 

It was at this period that the use of inscriptions to 
which we referred in our previous article on Chinese 
ware was extensively used in these early English vessels. 

These inscriptions are extremely amusing and 
interesting, such as— 

“The best 1s not too good.” 
“Drink for pleasure, repent at leisure.” 

It was soon after this that Toft ware was made in 
Staffordshire at Bradwell Wood, about a mile from 
Stoke-on-Trent. Large circular dishes were amongst 
the most striking of the articles made, some being as 
much as 20 in, in diameter, and lately one of the finest 
examples was purchased at auction for £1,000, and was 
presented, together with a fine collection of English 
pottery, to the museum at Hanley, by Thomas Twyford, 
Esq. Naturally, considering the way in which the 
decorations were applied—in the same way as the 
Wrotham ware—the drawing was not too accurate, 
but Thomas Toft was an ambitious soul and did not 
hesitate, with his crude methods, to use the human 
figure in his choice of subjects. None the less the 
general effect was really good, and the dishes made 
imposing ornaments on the oak dresser of the period. 

It was soon after this time that the Delft ware, im- 
pitted from Holland, was copied by the English potters. 
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Some of it was made at Lambeth, where a Dutchman 
took out a patent for making pottery after the manner 
practised in Holland. Much of this ware also bore 
inscriptions in doggerel verse. Punch bowls and puzzle 
jugs were favourite pieces. 

A most important development was made about this 
period, 1670, when Dwight, at Fulham, took out his 
patent for stoneware. It was particularly remarkable 
for the production of a series of wonderfully modelled 
figures and busts, one of the latter, a life-size portrait 
of Prince Rupert, nephew of King Charles I, being 
perhaps the finest example of stoneware in existence, 
worthy of any age or any country. The statuettes 
were mostly portraits, original, and full of quality. 

The clay, which was particularly plastic, was very 
suitable for this class of work, as it was easily manipu- 
lated when soft, and would possibly acquire a little 
extra sharpness in firing as it contracted. This character 
of plasticity, however, brought about a very considerable 
contraction, the finished piece being about an eighth 
less than the original model. At certain periods of 
baking, common salt was thrown into the ovens through 
openings high up the sides, when becoming vaporized 
it combined with the silica on the surface of the clay 
and formed a glassy surface of great durability. 

This stoneware was made also at Nottingham and 
Brampton. Mr. Blacker has just produced a fine volume 
on English salt-glaze stoneware, dealing fully with its 
development from Dwight to the present day. 

It was in Staffordshire, however, that the great 
development in the manufacture of pottery was brought 
about. It is onrecord that about 1686 considerable ware 
was being produced here, principally at Burslem, 
or Bursley, as Arnold Bennett calls it. The probable 
reason for the carrying on of the industry in this district 
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was, of course, the presence of coarse clays of different 
kinds and colours in combination with the presence of 
coal, and, although at the present day nearly all the 
English pottery is made in Staffordshire, the finer clays 
are imported from other places—china clay from 
Cornwall, ball clays from the south of England, felspar 
from Scandinavia. 

However, the presence of ,the natural clays around 
Burslem created at the end of the seventeenth century an 
industry for producing domestic articles and such things 
as butter pots which were very generally used. The 
ovens for baking them were very small, about 8 ft. 
by 6 ft. These domestic goods were carried about 
Staffordshire and the neighbouring counties by “ crate 
men,’ and gradually were sold all over England. The 
different coloured clays naturally suggested to the more 
ambitious potters the mixture or blending of them into 
pleasant coloured combinations, and this was done by 
combining the soft clays of different colours together 
or, as in the agate ware, by wedging together thin slices 
of the different colours and making still further markings 
and twistings by pressing and thumbing the soft clays 
in the moulds. This old ware is, to-day, much sought 
after, and some of the pieces are of great elegance of 
form and very thin and delicate. Coloured glazes were 
sometimes used to heighten still further the colour effect. 
Later on, glazes alone were used in varying colours, 
the ware being known as tortoiseshell, which it somewhat 
resembled. 

About this period two brothers of Dutch extraction, 
named Elers, came to Staffordshire and settled at 
Burslem. They worked at a farm in Wolstanton, close 
to Bradwell Wood, and produced pottery made with a 
fine red clay embossed with sporting and other motives 
in sprig form. Dimsdale was about a mile away, and 
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here they stored and sold their ware, and Mr. Solon 
relates that the two places were connected together by 
a tube of clay pipes, through which conversations were 
carried on. Necessity was indeed the mother of inven- 
tion. Teapots and cream jugs are the articles one most 
often sees of this ware, and no doubt large quantities 
of these were in demand as the use of tea was becoming 
general. 

The Elers are said to have introduced salt glazing 
into Staffordshire, and some writers have suggested that 
they may have had the advice of Dwight, also a Dutch- 
man in this matter. The work was carried on with the 
strictest secrecy, but two potters, Astbury and Twyford, 
employed there, carefully watched the methods and pro- 
cesses, and started manufacturing for themselves. The re- 
sult of their labour, however, never reached the quality of 
that of their masters, being coarser and in poorer taste. 

The well-known pottery made by Whieldon may also 
be mentioned, articles such as teapots in the shape of 
cauliflowers,, pineapples, etc., beautifully potted and 
coloured in a naturalistic way, with the additional use 
of a copper-green glaze. 

The Toby jug was made about this time, and a very 
jolly and English-looking old gentleman he was, with 
his jug and his pipe. The lucky possessor oi an original 
one made by Wood, of Burslem, may obtain for it a 
good round sum. 

Mention must here be made of the beautiful salt-glazed 
white stoneware. The shapes were of great excellence, 
finely and elaborately modelled ; produced from metal 
or pitcher moulds, they were almost as sharp as the 
original models, and, being glazed with salt as previously 
explained, lost none of their quality in the process. 

Plain shapes were also made in jugs, teapots, tea 
caddies, and similar articles, beautifully potted, thin and 
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elegant. The decorations were sometimes painted in 
enamels—groups of flowers and Chinese scenes being 
most usual. The productions of this ware, very fine 
in colour of body and good potting, marked an important 
advance in English pottery, and still further enhanced 
the growing character of Staffordshire ware. 

We now arrive at the Wedgwood period of 1730, when 
the great Josiah was born. At the age of 14 he was 
bound apprentice. The wonderful work he did for the 
potter’s art has been described frequently and exhaus- 
tively by abler pens than ours, but it may certainly 
be said that Staffordshire, having attained to prominence 
by the production of salt-glaze, was lifted to the height 
of her fame by this great potter. His capacity for 
making fine pots was equalled in a way by his capacity 
to sell them, and so provide the sinews of war for still 
greater achievements. 

It was in the old town of Burslem that Wedgwood set 
up his works. The best known of his wares were the 
basaltes, the jasper, and the Queen’s wares, the last 
being cream colour earthenware, and used for all kinds 
of domestic purposes. It was with the basalt and 
jasper, however, that Wedgwood’s name was principally 
associated. The ware was very beautiful in shape, and 
the embossments and handles in the classic styles were 
cleverly and delightfully modelled and applied. 

Flaxman, as is well known, modelled some of the 
‘finest of these reliefs, which were reproduced from pitcher 
moulds and sprigged upon the turned vases. In the 
case of the jasper ware the grounds were produced in 
various colours—blue, black, lilac, and other tints, the 
ornament or sprigs being mostly in white. An extra- 
ordinary degree of skill was shown not only in the 
designing of these pieces but in the production of them. 
No glaze was required, as the body was fired at such a 
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high temperature as to give a hard smooth surface, very 
pleasant to the touch, and retaining all the sharpness 
of the original model. 

Busts and figures were also produced in the basalts, 
many by the modeller, Hackwood, which have by age 
and atmosphere acquired a most pleasant patina, 
giving an added charm to the excellent modelling. 

The Queen’s ware, of a rich creamy tint, was named 
after Queen Charlotte, for whom some of the pottery 
was made, and this marked a very considerable advance 
in Staffordshire production. 

Josiah Wedgwood suffered under the greatest dis- 
abilities with regard to health, but his unshakable 
courage and perseverance enabled him to carry out such 
a work for the development of the potter’s art as proved 
to be of the greatest value to his country. 

The early and middle part of the eighteenth century 
saw the fashion for porcelain which had been made in 
Europe brought to this country, and it was at Bow that 
the first porcelain was made in England. A considerable 
industry sprang up here, several hundred people, includ- 
ing a large number of decorators, being employed. The 
decorations were mostly in the Chinese or Japanese 
taste. The ware was of a tender and delicate character, 
and in about the year 1780 the works were purchased by 
Dewsbury, of Derby, and the moulds and patterns 
transferred to Derby where they were absorbed. 

The Chelsea factory also flourished about this period, 
and very beautiful porcelain for use as well as figures 
and ornaments were produced. The ware is distin- 
guished for fine and careful finish, the decorations being 
tastefully and neatly executed. The figures had a good 
deal of character, the modelling being clever, and the 
subjects pleasant and appealing. 

These works also were purchased by Dewsbury, of 
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Derby, thus getting rid of strong competition. He 
carried on the work at Chelsea for some time, but 
ultimately, as in the case of Bow, removed the patterns 
to Derby. Derby thus had practically a monopoly of 
porcelain in England, and very fine ware was produced 
there down to the beginning of the next century. 

It was in about the year 1750 that Worcester porcelain 
was invented by Dr. Wall, and here, under varying 
management, it has been made down to the present day. 

Printing, about which we shall have much to say in 
the pottery processes in this book, was very considerably 
developed, and engravers were employed in the work. 

China painters also, who had found themselves 
stranded at the closing of the Chelsea factory, found 
their way to Worcester and produced very charming 
work there. Amongst the early work of this factory, 
the scale blue and apple green used for grounds are 
perhaps the best known types. 

In 1788 these works were purchased by Thomas 
Flight, and he was joined later by Mr. Barr, the ware 
being known as Flight & Barr. A good many armorial 
sets were produced about this time by Chamberlain, 
who was also running a pottery at Worcester, and in 
1840 the two potteries amalgamated and became the 
forerunners of the present firm. 

At Plymouth and Bristol and Swansea important 
factories were also working, and the productions of 
porcelain by the English factories attained a very 
high standard of quality, comparing well with the 
continental products. 


Nore.—Quite a number of publications, issued about the end of the eighteenth 
century, mention the productions of Benjamin Plant of Lane End, now Longton. 
His name occurs on pieces in the possession of Mr. John Plant of Salford. Mr. 
Hailstone had a pair of lions inscribed ‘‘ Benjamin Plant, Lane End.” Other pieces 
have also been handed down to his direct descendants. The ware was finely potted, 
some of it being in the form of a stone body, beautifully modelled and embossed, and 
other pieces in white glaze, similar to the old basket ware. ‘‘ Lane End” is, of 
course, part of the now Federated Borough of Stoke-on-Trent, the centre of the 
industry in England. 


CHAPTER II 
CHEMISTRY AND POTTERY 


WuAfT is meant by “ Pottery’? The term “ pottery ”’ 
is so wide, and covers such a range of potted articles, 
that it would be impossible in any one book to deal with 
the whole subject. Even bricks may be regarded as 
a form of fottery, and yet the very finest porcelain comes 
also under the same description. We can therefore 
only select one or two types to discuss in this short 
description of a very wonderful industry. 

Chemistry plays a very important part in the industry, 
and perhaps it will be just as well to deal with this side 
of the question in a special chapter. 

The chief characteristics of earthenware are that it 
is a pottery body made of white materials, mixed in 
such a proportion that they produce, after the first 
fire, a hard white opaque ware which is not translucent, 
and usually not vitreous. When struck it has a ring 
about it, and in use is durable and fracture resisting. 
This body has to be covered with a soft vitreous glaze 
containing lead in some form or other, borax, and other 
materials described in more detail later on. It has to 
be fired a second time to melt this glaze ; the first fire 
having been necessary to bake the clay piece and {o 
take out all contraction ; the second fire being solely 
for the purpose of melting the glaze to give it the 
brilliant gloss. It would be extremely difficult to make 
good class earthenware with one fire only, although for 
some articles this is done to-day, the glaze being applied 
to the clay piece. Of course, if the one-fire process can 
be adopted it is very much cheaper than the two-fire, 
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but for reasons of perfection and finish the latter has 
been generally adopted. 

The materials used in the manufacture of pottery 
may be divided into the following groups — 

1. Clay, consisting of ball clay and china clay. 

2. China stone of various kinds. 

3. Flint. 

4, Felspar. 

5. Bone, and various colouring agents such as cobalt 
oxide. 

A more detailed account of these materials will be given 
in a later chapter on ‘‘ Body Materials.‘ The propor- 
tions in which these materials are mixed decide whether 
the body shall be parian, opaque earthenware, vitreous 
earthenware, or bone china. Bone china contains a 
large percentage of ground bone ash with the addition 
of stone or felspar and china clay. Ball clay is seldom 
used in the making of china owing to the fact that its 
colour is not as good as the china clay. China body 
should be hard, white, practically vitreous, and trans- 
lucent ; should ring hard and true when sounded, and 
when finished should be free from any dirt or specks, 
so that when held up to the light you have a pure 
translucent article. It is so difficult to arrive at this 
perfection that very few manufacturers attain it. Only 
the purest materials and the most perfect recipe, with 
very great care, will result in the ideal china body. 
It is far more difficult to make really good china, owing 
to the smallness of margin of error in its manufacture, 
thus leading to body troubles that are far less liable to 
occur in the more generous earthenware mixture. China 
is fired in the clay state first of all to harden the body 
and to render it translucent. The temperature usually 
required is about 1,250 degrees centigrade, and owing 
to this high temperature the loss in making is 
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proportionally greater than in the easier fired earthen- 
ware body. Wecannot say that we have ever been able 
to reach finality in the mixture that may be regarded 
as ideal for china. Year by year improvements are 
effected, and there is no doubt about it that in English 
china we have to-day the finest porcelain body yet 
produced. When building up a recipe for either china 
or earthenware several important things have to be 
borne in mind. First of all, the body must be plastic 
enough to be easily workable into the various shapes 
required. It must be infusible enough to prevent 
collapse during the biscuit or glost fire, and in addition 
to whiteness must not have too much contraction, 
or the loss in the ovens, due to crookedness, would be 
far too excessive for it to be a commercial proposition. 
The body must be free from iron and dirt, or colouring 
matter of any description. Otherwise, the necessary 
purity would be destroyed. 

It is possible to specify many other requirements 
desirable in the ideal china or earthenware body, but 
the above list will probably do to show some of the 
main qualities necessary. Stone by itself, clay by 
itself, or bone by itself would not enable us to attain 
the result required, so that it has been found necessary 
to mix various materials in certain given proportions 
before a suitable body can be produced. The glaze 
is used in order to cover the biscuit piece with a trans- 
parent shell in such a way that it renders it impervious 
to moisture or dirt. The glaze must have good covering 
or flowing properties. It must be translucent. If 
underglaze colours are printed on the biscuit ware, the 
glaze must be so balanced as not to destroy or injure 
them. It must fit the body exactly, that is, the co- 
efficient of expansion between body and glaze must be 
exactly the same. If this is not so we get crazing or 
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peeling, and, as sometimes this crazing does not develop 
until the ware is actually sold and in use, it is a matter 
of prime importance that a very careful test should be 
applied before it is put on the market. 

Chemistry and Pottery. As already mentioned, 
chemistry plays a very large part in the production of 
all types of pottery ware. In the old days it was largely 
a matter of practical experience that enabled the potters 
to evolve gradually, after very long and laborious 
experiments, the early porcelain and earthenware bodies. 
Many of these bodies, as samples in our various museums 
show, were far from being perfect. The same criticisms 
would apply equally to the glaze, which was often dull, 
full of pinholes, and without that brilliant surface which 
distinguishes modern pottery. The application of 
chemistry to any large extent in the pottery trade has 
been due undoubtedly, in our own country, to the 
foundation of the English Ceramic Society, and the 
ultimate founding of the Central Pottery School of 
Science, which is erected and maintained in the seat of 
the industry. 

It was once a very difficult matter to put things right 
with body or glaze when for some unknown reason they 
went wrong. The writers know of a case where a 
business was almost rendered bankrupt by the continu- 
ance of a fault in china which to-day is sometimes called 
‘“yinderpest,’’ but is really a change of colour from 
white to brown, and shades of green and pink, in the 
finished article during the final fire. The Ceramic 
Society tackled this disease, for it was at one time very 
prevalent in the china industry, and found that it was 
due to the stone in the body lacking the necessary 
vitrosity. What actually takes place is rather difficult 
to explain, but the lack of flux in the body mixture 
readily upset the narrow margin already referred to, 
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and hence followed disaster after disaster. This fault 
to-day has been traced and the remedy applied with 
most satisfactory results throughout the trade. It has 
been a fact that, in the past, many pottery glazes as 
well as bodies, built up on rule of thumb principles, 
have lacked that stability and freedom from fault 
which is essential. A simple illustration of this is to 
be found in the fact that so much common earthenware, 
even to-day, such as pudding bowls, bakers, and similar 
cooking utensils, often craze after being in use for a 
short period. This, of course, is fatal, and certainly 
very dangerous from a health standpoint, due to the 
fact that the earthenware body, being more or less 
porous, takes up a certain amount of the food cooked 
in it. Gradually this decomposes, and as a crazed 
article is used over again for cooking purposes these 
impure gases are released. It ought to be unnecessary 
to urge upon anyone that the use of crazed ware, or 
ware with the glaze chipped off the edges, etc., if it be 
of a porous nature is unwise, to say the least of it. 
Even English bone china is slightly porous, but modern 
investigation is proving that it is possible to have a bone 
china body so nearly vitreous that it can be said to be as 
safe in use, even though chipped, as any glassy porcelain. 

Chemical knowledge is of great use to a potter in all 
the various processes. It not only controls the mixture, 
the colours, the glaze, but, if his results are to be 
standardized, it must control the purity and quality 
as well as the analysis of the materials he uses. Chemistry 
by itself would hardly succeed in producing perfect 
pottery. There must be along with it a fund of practical 
knowledge which can control any chemical data, and 
use it in combination with proved facts obtained by 
experience. A knowledge of chemistry will readily 
teach the potter that certain effects are obtained in 
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certain ways. A reducing fire will change certain 
colours, and glaze that crazes can be improved by the 
addition or extraction of certain materials. Practical 
knowledge may also prove these points, but, where 
practical knowledge may be labouring alone for a period 
of months, chemistry steps in and is able to suggest 
to the enquiring mind the probable cause of a defect 
that more often than not proves to be correct. The 
wonderful colours produced to-day in the English 
pottery trade, both in high-class china and in the 
wonderful transfers used in the earthenware trade, 
could never have been produced without the knowledge 
of colours combined with chemistry. It is impossible 
to draw a line where practical experience finishes and 
where chemistry begins. The chemist might very 
easily give a recipe that would produce a beautiful white 
piece of china, but such recipe might be impracticable 
from a potting standpoint. Here practical experience 
would be able so to control the original suggestion as 
to bring about the result desired. The practical potter 
is the best man to decide in what physical condition 
to use his materials. He would, for instance, know 
that to avoid certain faults, and to assist the plasticity 
of the body, the bone, when weighed in for the body 
mixture, must always contain a certain amount of 
original moisture. He knows that stone should never 
be burnt on the drying kiln ; that felspar, after grinding, 
is best run direct on to the drying kiln, and not stored 
in the slop state in an ark, owing to the fact that it is 
liable to set so rapidly that it would have to be dug 
out with a shovel. There is no doubt also that pan 
ground materials, although they may be of the same 
chemical composition, are more plastic and easier to 
use for the potter than the same materials ground on 
the cylinder. This is entirely due to a physical cause, 
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and is not a matter that is controlled by chemistry. 
Thus we have side by side the practical and the scientific. 
Both are necessary, and more than ever to-day the 
scientist is proving to be the true friend of the potter. 
Can anyone say that finality has been reached in pottery 
bodies, both bone china and earthenware, and other 
classes? It may be possible, and we believe it is, to 
make a china body that will be absolutely fracture- 
resisting ; to make an earthenware body that will cost 
no more and yet be stronger and far more durable than 
the general type of earthenware made to-day ; to make 
a glaze that will not craze, spit out, blister, or peel under 
any conditions; so to control this latter article that 
it will dip easier, and during the fire flow evenly over the 
pottery it is applied to. Ordinary practical experience 
may enable a potter to arrive at the ideal somehow or 
some day, but, generally speaking, the application of 
chemistry, sensibly applied to problems such as those 
suggested, will inevitably result in quicker progress. 
Chemical knowledge enables one to build on a sure 
foundation, step by step, thus judging cause and effect 
as applied to the problem in hand, whereas ordinary 
practical knowledge may be placed at great disadvantage 
at any point by a defect that it is almost impossible to 
overcome without that little extra which science gives. 
For the colour maker, chemistry is absolutely essential. 
The rule of thumb method may enable a man to produce 
what is apparently a beautiful black, but potters have 
had very unhappy experiences with some of these colours, 
which, owing to a fault in the formula, has proved to be, 
when actually applied to the ware, more of a snare 
and a delusion. How many buyers of pottery have 
had to complain to their suppliers about black handles 
oxidizing as they stand on the shelves; blue band 
chipping and oxidizing, and many other colours 
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changing even before passing into the hands of the users ? 
A ceramic chemist would be able to judge from the 
recipe almost at a glance whether these colours were 
permanent or likely to cause trouble in the future, and 
no potter wishes to sell anything that will give rise to 
complaint. Hence, the growing need for all our recipes 
to be so compounded and standardized that these 
troubles may be avoided. The chemist in the pottery 
trade has come to stay, and every year will be regarded 
as more of a necessity instead of as in the past being 
looked upon as a luxury. 


THE WINNING OF PoTTING MATERIALS 


China Clay (or Kaolin). China clay is generally 
recognized by high authorities on Geology as being 
derived from the natural decomposition of granite, 
and it is amidst the granite masses of Devon and 
Cornwall (more especially the latter county) that china 
clay deposits are found, in larger beds and of finer 
quality than anywhere else in the world. China clay 
exists in small quantities in other countries, but Devon 
and Cornwall alone supply those high-grade china clays 
which are indispensable to manufacturers of high-class 
wares, etc. 

China clays are classed under two headings, viz., 
the Sedentary and the Sedimentary deposits. 

The sedentary deposits are those which, from time 
immemorial, have undergone the process of decom- 
position, and to-day are discovered on the hills of 
Devon and Cornwall. It will thus be gathered that 
the china clay most suitable to the pottery manufacture 
are those produced on the hills amidst the granite 
masses ; the clays being of a hard nature, their produc- 
tion is more difficult and expensive than those produced 
from sedimentary or valley deposits. 
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The sedimentary deposits are those decomposed 
granite particles which have been washed from the 
sedentary deposits in past ages, during heavy floods 
and torrential rains, to the valleys below, and, being 
of a lighter and more friable nature, are generally known 
as Moorland clays, and are used for loading purposes 
by manufacturers of paper, linoleum, etc. 

Winning of China Clay. The outcrop of a district 
is a guide to the prospector for china clay, but to ascer- 
tain definitely the extent and quality of a china clay 
bed inspection pits are sunk over a given area before 
the process of mining is proceeded with. Samples are 
taken from the inspection pits and submitted for 
analysis, and should these be free from oxide of iron 
and in every way suitable for the pottery manufacturer, 
the removal of the soil, subsoil and rock (overburden), 
is begun with a view to uncovering the bed of china 
clay. The most plastic clays are as a rule obtained 
from underneath a heavy granite overburden. 

The necessary pumping plant, whether of the old 
Cornish or the modern centrifugal type, is being prepared 
during the preliminary stages, in readiness to deal with 
the clay when produced. 

An ample supply of water is absolutely essential, as 
this plays one of the most important parts in the 
production of china clay. 

The Cornish steam pumping plant requires a shaft 
to be sunk to a given depth, a level driven and a “ rise " 
made up through the clay bed. When this is completed 
the clay deposit is broken by men with picks or 
‘‘ dubbers,” water is then allowed to run on the broken 
mass, or played on the clay through hoses which may 
be high pressure up to 150 lbs. to the square inch at 
the nozzle. This stream washes the free clay down 
into pits, called sand or settling pits, where the coarse 
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material is deposited. The finer material, still in sus- 
pension, flows into the launder, which is a shaft lined 
with wood. This shaft has holes filled up by plugs, 
the topmost hole being uncovered to allow the clay in 
suspension to flow into it. The shaft is connected 
with the drift already referred to, and from thence only 
the finer particles flow into the sump in the level. 

From this point it is pumped to the surface, whence 
it undergoes refinement through a series of micas. The 
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CHINA CLAY PIT 


micas consist of a number of channels of timber or 
cement construction through which the clay water 
flows. The wider the micas in comparison to the rate 
of flow, the slower and better the filtration. These 
micas may be hundreds of feet in length, and are quite 
shallow with a very small fall, it being obvious that, 
should the clay water be allowed to rush through the 
micas without any check, the impurities would be 
carried with the clay to the settling pits, and render the 
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clay practically useless for potting purposes. The 
stream is therefore also regulated by traps or sills to 
prevent the deposited particles from being carried 
forward. The water contained in the pure clay now 
runs into the settling pits, cement-lined and circular, 
measuring some 20 ft. in diameter, and 8 ft. to 10 ft. 
deep. 

The proper refinement of the china clay is of the 
utmost importance, for the reason that impurities 
such as mica, etc., which has no contraction, would, in 
addition to lowering the colour of the fired clay, reduce 
contraction, and render ware manufactured from the 
clay liable to crazing. As the settling pits are filled, 
the clay is run through pipe lines to the storage tanks 
built immediately adjacent and parallel to the drying 
pan, where it remains until of a sufficient consistency 
to warrant its being economically dry on the pan. 

Modern drying kilns are about 250 ft. to 300 ft. in 
length, and the pan 15 ft. to 18 ft. in width, usually with 
six or seven storage tanks behind with a capacity of 
300 to 600 tonseach. The actual drying pan is composed 
of fireclay tiles 16 in. by 12 in. laid on the brickwork 
of the flues. The heat is generated by coal fuel in 
furnaces at the front of the kiln, the heat being regulated 
by damper-doors of iron at the stack end of the kiln. 
The clay when dried is thrown from the pan into the 
storage room or linhay, which runs the whole length 
of the pan. From this storage room the clay is loaded 
direct into rail trucks or wagons, according to whether 
the linhay is served with a rail siding or not. 

Drying. Great care is necessary in the drying of 
Clay, especially at the fire end of the kiln. A too fierce 
heat would burn the clay, thus destroying plasticity 
and causing the clay to froth and boil when mixed in 
the sliphouse. 
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Cornish China Stone. Cornish china stone, which is 
found in the St. Stephen’s and St. Denis districts of 
the St. Austell Granite Mass, is the only china stone 
which contains the necessary properties essential 
for the manufacture of the finest porcelain and 
pottery. 

The peculiar characteristics of Cornish china stone 
are unrivalled in the whole world. Japan, France, 
Saxony, and other countrics produce china stone which 
the uninitiated are apt to confuse with Cornish china 
stone, but they really bear very little resemblance, 
neither have they the essential properties found in 
Cornish china stone. 

The several qualities of Cornish china stone are 
recognized under the following headings— 

1. HARD PURPLE, a hard white rock with a purple 
tinge caused by the presence of purple fluor spar. 

2. MILD PURPLE, a similar rock but softer. 

3. DRyY-WHITE OR SOFT, a soft white variety. 

4. Burr STONE, similar to the white, but slightly 
tinged with yellow. 

These grades of stone are sorted out in the 
quarry as the stone is quarried, and kept ready for 
shipment. 

The winning of china stone is not so complicated as 
that of china clay, inasmuch as, after the overburden is 
removed from the stone, the stone is drilled either by 
hand-drills or compressed air-drills, and then blasted. 
After the surface of the stone is scraped and cleaned of 
all vegetable matter, it is broken into convenient sizes 
for loading on to road wagons or railway trucks, and 
either sent direct to the potteries by rail or loaded into 
vessels at one of the Cornish ports. 

Great care is exercised by the producers in selecting 
the stone, and a sharp look-out is made for what is 
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known in the industry as “ shell’ (a grey substance) 
which, if not removed from the stone, would cause 
blistering to take place in the pottery manufacturer’s 
products. 

The following is a typical analysis of Cornish china 
stone— 


Hard Purple Mild Purple. White Stone. Buff. 
7°51 . 


Aluminic Oxide 6°15 18:13 10°17 
Ferric, etc. ,, 2-16 1-85 0-78 1-57 
Calcic 3 -96 0-82 0:90 1-36 
Magnesic _e,, 1-33 ? 1-13 0:63 1-26 
Alkalies : 2:09 1-25 2°38 2:90 
Silica. , 85°64 88°56 73°72 82°56 
Moisture ; 0°31 0-24 3°46 0-18 


100-00 100-00 100-00 100-00 


Ball Clay. The clay deposits of Devonshire round 
about Bovey Tracey and Kingsteinton in South Devon 
supply the ball clay used in the pottery trade. This 
clay has probably been washed down in a way similar 
to that carried out by the china clay mines of Cornwall, 
except that in this case the washing has been by natural 
agencies, and the material has been washed from the 
granite mass at Dartmoor. It may be assumed that 
the district where the clay deposit is found in South 
Devon was at some period a large lake into which ran 
rivers draining Dartmoor. The sediment carried down 
by the rivers would be deposited in the still waters of 
the lake, the heavier and coarser portions first and the 
fine clayey material in the remoter parts of this great 
natural settling tank. In addition to the products 
of decomposition of the granite rocks, there would be 
associated varying quantities of organic matter orig- 
inating from the vegetable remains brought down by 
the streamsintothe lake. These remains have given rise 
to quantities of lignite, which are found accompanying 
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the clay. This lignite is in some cases in lumps 
of considerable size , in others it 1s very finely divided, 
and cannot be removed from the clay even by passing 
it through a very fine sieve. The lignite is very evenly 
divided through the mass of the clay in these instances, 
and imparts a decided black colour to the material 
Hence the term “ black clay’ by which some of these 
clays are known. The beds are some 70 ft. thick. The 
lowest beds are sandy, and below these there is no 
workable clay. The upper beds comprise stoneware 
clays, open and close in texture. These are mined 
and exported to the Scotch factories for the manufacture 
of stoneware. The potters’ clays occur between, and 
are usually black by reason of the lignite. Some, 
however, are decidedly bluein colour The clay beds are 
lenticular in shape, and taper out in all directions, and 
are very subject to variation in composition and character 

The mining is carried out in two ways—(1) in open pits, 
(2) by means of a shaft. 

The open pit is about 20 ft. square and is cut through 
the clay, which is removed in square blocks of about 
8 in. size, weighing 70 to the ton. 

In the case of mining by a shaft, the shaft is sunk 
some 70 ft. Levels are then driven right and left for 
some distance. From the ends of these levels drifts 
are made along the clay body at right angles to the 
levels, and on the same side of them. These drifts 
approach each other as they proceed until they meet. 
The ventilation of the levels and drifts is sometimes 
natural, but in others there are electric fans which give 
a good supply of fresh air to the miners. 

In the case of the clays containing coarse lignite, it 
ig necessary to look them over to pick out the greater 

of this substance. This sorting is done either 
at the mine or at the wharf before shipment. 
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The port of shipment of the South Devon clay is 
Teignmouth, to which place the clay is conveyed either 
by carts or rail. 

Teignmouth clays have a great reputation as potting 
clays, for, though they may not be quite as plastic as 
some other clays, they are generally of a better colour 
when fired. 

[Extract from Vistt to the Clay Deposits of Cornwall 
and Devon, by W. Jackson, A.R.C.S., and A. G. 
Richardson. Transactions of the English Ceramic 
Society, 1903-4.} 

Milling of Materials. The preceding chapter has 
shown the source of some of the more important “ body ”’ 
materials, and now we come to the factory itself, and 
the preparation of such materials for use. Here, 
indeed, commences that series of mysteries and processes 
sometimes called “‘ The Potter’s Art.” 

A successful potter must have many varied qualities— 
love for his art, powers of application and observation 
above the ordinary, analytical faculties, a knowledge 
of shape and design, and at the same time he must 
be a leader of men, and a seller of goods. Many of the 
hundreds of faults that occur in the finished or unfinished 
pot have their origin in the mill, and thus it follows 
that the potter here must be master of his fate. 

The accumulated knowledge and close application 
of generations of potters have not enabled any of us 
to say ‘‘ This is final,”” and always there is the element 
of surprise and the unexpected which so often happens, 
as well as the joy and reward of the object attained. 

A short description of a modern mill may not be out 
of place. A pan mill is generally regarded as the most 
satisfactory for all-round work. This mill is in the form 
of a series of round vats, paved with special stone, 
obtained from Derbyshire and Welsh quarries. Each 
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of these pavers, measuring from 10 in. to 16 in. square, 
is so placed as to form a more or less flat bottom. On 
this bottom the grinding of materials takes place. This 
is done by the very simple method of forcing great 
blocks of chert stone over the materials to be ground 
by means of strong wooden arms bolted to a central 
revolving shaft, thus adopting to some extent the old 
windmill method of grinding corn, but with the addition 
of water to facilitate the grinding, and to prevent dust. 
The grinding usually takes about 8 to 15 hours, and 
the materials gradually become something similar to 
acreamy paste. Alsing cylinders are also used largely for 
grinding potters’ materials, and up to a point they are 
very economical and efficient. 

It is not proposed to deal with all the materials 
ground at our mills in the potteries, but only those 
that are used in the greatest bulk, and come to us more 
or less in a raw state. In the preparation of these 
materials for potters’ use, cleanliness, cleanliness, and 
cleanliness again, is of the utmost importance. Iron 
and dirt combined have always been a source of trouble, 
and only vigilance and care will enable us to keep these 
enemies at bay. The use of oak for building the vats, 
etc., wherever possible, and the application of the paint 
brush at regular intervals will certainly help, but these 
preliminary precautions are only adjuncts to the use 
of magnets, the picking over of some materials by hand, 
sifting, and the personal element of care, which can 
alone ensure success. 

Flints. Flints are so hard that it would be a most 
difficult matter to crush them in the raw state, and 
indeed it is only after calcination that they become the 
white material which forms such a fine frame work 
round which the clays and stone combine themselves in 
the earthenware body. It is necessary to see that the 


<7) 


WATISUANS 
Suaaniana, 


ud fANI LAO 


ONIS IS 


G6 VIA 





4—(14624 


38 POTTERY 


raw article is clean before putting into the calcining 
kiln, and that the proportion of slack and flints is regu- 
lated so as to produce perfect calcination. This takes 
48 to 60 hours. If flint is over-calcined it blisters, and 
if undercalcined it is difficult to grind. The best flints 
do not fly and shatter during calcination. After this 
process the flints are usually crushed in a steel-jawed 
stone crusher, which reduces them to a suitable size 
for charging on to the pan. In the case of cylinder 
ground materials, the size must be much smaller than 
is necessary for pan grinding. The flint should be mixed 
with water, and becomes a white liquid after 11 or 12 
hours grinding. A grey shade is not usually dangerous, 
but any pink tint should be looked upon with suspicion. 
It is then run into the washing tanks, which have the 
effect of stirring up the fine particles in suspension, and 
allowing the unground particles to settle at the bottom. 
Plugs are arranged in the side of the washing tank at 
various depths, and the plugs are drawn when the 
rough material has sunk below their level. The finely 
ground material is run off into arks, and from thence to 
bafrels or direct on to the drying kiln. If the flint is 
sent out in the slop state it is better to store it in 
agitated arks, as it has a tendency to settle unless this 
is done. Care should be taken that the runners in the 
mill do not always run in the same circle, or they will 
work grooves in the lower stones, and when new runners 
are introduced they will not work into the grooves, 
and the result will be imperfect grinding. Great care 
should be taken in the selection of mill stones, which 
must have neither colouring matter nor an excess of 
lime in them. The mill must not be charged too heavily 
at first starting, nor should it be driven too fast, or the 
material will not go under the stones, but be carried 
round them, or forced outside the slug iron. Only the 


CHEMISTRY AND POTTERY 39 


water absolutely necessary for grinding should be used, 
as an excess will tend to increase the time of grinding. 
Fineness can be tested by trying it between the teeth 
or nails, but the silk or wire lawn is always the best. 
Blue Welsh pavers and best Derbyshire chert runners 
provide the ideal grinding surface for flint and 
stone. 

China Stone. The principal varieties of china stone 
have been already mentioned: they possess varying 
qualities, and differ considerably in their degree of 
fusibility, so that one sample will melt much more easily 
than another, or in the potter’s language is “ softer.”’ 
From a potter’s standpoint great importance should be 
attached to the selection of suitable qualities of stone 
for the purpose in view, and care should be exercised 
in the mixing, so that a standard article, having 
the same degree of fusibility, may be relied upon from 
time to time. Stone is not calcined, but is broken up, 
if necessary, into sizes suitable for crushing, and after 
this it is charged direct on to the grinding pan, and, if 
conditions are right, 11 to 18 hours are necessary for 
producing a perfectly ground article. In this case again, 
careful washing, to separate the rougher particles, is 
essential, and in addition to this, if the material is 
supplied in the slop state, ageing in the arks is usually 
adopted in order to obtain the correct weight td the pint 
demanded by manufacturers. A certain quantity of 
stone comes from Jersey, which is very fusible, and 
because of its slight pinkish tinge, which is supposed 
to betray the presence of iron, its value has not been 
fully appreciated. We suggest that it would be ex- 
tremely useful in the manufacture of glazes. A most 
important point, from a potter’s standpoint, is the careful 
selection of the stone used for any particular type of 
pottery, so that it should be standardized as regards 
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its fusibility. In the case of dried stone it should never 
be burnt or over-dried on the kilns. 

Pone Ash, as used in the china body, probably de- 
mands more care than any of the milled materials. It 
seems strange to think that our fine translucent English 
china owes its almost transparent quality largely to 
the bone it contains, and that without it the result 
would take us back to an article similar to the products 
of the mid-eighteenth century. The bone is collected 
from many sources, the poorer varieties coming from 
South American saladeros, whilst the finest qualities 
are collected in our own country. It might be observed 
here that only bones from cloven-footed animals are 
considered suitable tor the making of china. It would 
not seem possible for bone to vary much in quality, 
but there are more kinds than months in the year. 
Some of these kinds are useless for pottery purposes. 
Freeing the bone from glutinous matter is a business 
in itself, and this is usually done before delivery at the 
potter's mill. South American bones are calcined before 
shipment, in great piles mixed with wood and other 
fuef, and one not unfrequently finds among the calcined 
residue horseshoes, nails, pieces of brick, sand, and 
other matter which make its use a very hazardous 
proposition. Even the English bone is rarely free from 
impurities, particularly iron, and powerful electro 
magnets are used for the extraction of this. All bone 
has to be calcined before grinding to burn out the animal 
fats and to render it friable. The chief difficulty a 
manufacturer has to face here is the overpowering smell 
of burning bone, and in the centre of a densely populated 
area it would be impossible to undertake calcination 
unless some preventive means could be adopted. Like 
most problems, the remedy was found to be fairly simple. 
A bottle-shaped kiln, similar to the flint calcining kiln, 
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already described, is used, and it is so arranged that 
the fumes from the burning bone pass through a second- 
ary fire, which has the effect of removing the objection- 
able smell entirely. The greatest care is now necessary, 
and by hand picking, and magnetting with high-power 
clectro-magnets, the bone is cleansed and prepared for 
the grinding process. It usually takes about 10 hours 
for the efficient grinding of a charge. Careful washing, 
to separate out the coarser particles is as necessary in 
bone as in the other materials discussed, and a most 
important point, which should not be overlooked, is the 
ageing of this material, which should always be kept 
in storage arks as long as possible before being pumped 
on to the drying kilns. Equally important is the final 
process, for bone must always be slowly and carefully 
dried. If burnt or over-dried it loses some of its plastic 
qualities, and leads to increased loss in the manufactured 
article. 

Felspar. This article is of very great value to potters, 
and is used for many purposes. It is obtained princi- 
pally from Norway and Sweden. Both in body and 
glaze its value is appreciated by, the scientific potter. 
It needs careful treatment on the lines indicated for 
stone, but generally should be washed carefully before 
crushing and grinding. Usually it takes longer to grind 
than stone, and owing to its quick setting properties 
should be run straight on to the drying kiln. 

Glaze. The standard rule of testing before use should 
always be applied to glaze. In no other material 
ground by millers is the carrying out of this rule more 
essential. It might not be out of place here to explain 
that the glaze we call ‘‘leadless,” or ‘‘ raw lead,” or 
“lead silicate ’’ glaze is prepared in a similar manner, 
and becomes, when fired, the glassy covering which 
renders our ceramic products so useful in the home. 
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Many materials are used in the production of glaze. 
First of all the fritt is made. This usually consists 
of a mixture of flint, felspar, china clay, whiting, 
Cornish stone, borax and in a few cases small 
proportions of strong alkalies are added. The object 
of fritting is to render the soluble materials insoluble 
in water, for, if mixed in the unfritted state, excess 
water could not be taken away from the ground 
glaze, and in addition concentration of the soluble 
materials is liable to occur at various points during 
the drying. The mixture is charged on to a fireclay 
kiln called the ‘ fritt kiln,’ and, by means of a gas 
producer or ordinary fire, a very high temperature 1s 
applied which soon brings it to the melting point. 
After about 3} to 4 hours’ “ fritting,” a temporary block 
is removed from an opening in the side of the kiln, and 
the liquid mass, which looks very much like melting 
glass, or melting iron, runs into a brick tank about 6 ft. 
deep, half filled with water. The water is used in order 
to break up the mass and to save the necessity of crushing 
befere charging on to the grinding pan. The glaze, as 
charged on to the pan, is usually a mixture of fritt with 
softer added materials and white lead, either in its 
fritted or raw state. Where the mill is not the private 
property of the manufacturer, very great care is needed 
so that the glaze mixture may not be rendered more 
or less fusible by the charge previously ground on the 
pan. Sometimes a leadless glaze mixture has been so 
charged that it followed a rich lead mixture, and the 
result has been disastrous from the manufacturer’s 
standpoint. It seems, therefore, that one type of glaze 
should always follow a mixture of the same type. That 
is, if a glaze is leadless, it should be ground on a leadless 
glaze pan, or on a pan used only for this purpose. It 
is almost impossible to clear the pan, after the grinding 
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has finished, so as to avoid any chance of affecting the 
next charge. Again, at some mills it is customary to 
grind parian body and glaze on the same pan, and we 
have known cases where parian body has been mis- 
takenly used for dipping purposes, with tragic results. 
Glaze should be well ground—sufficiently fine to pass 
through at least a 130s lawn—then thoroughly magnetted 
and kept in storage arks as long as possible to allow 
it to age. A simple method which can be relied upon 
to test the fineness of grinding is to dip the hand in 
water and then coat the thumb nail by dipping into the 
glaze, blow the surplus off, and rub over with the tip 
of the finger. Another is the same test between the 
teeth, as used for flint. If any coarseness of grain is 
apparent it is almost certain that the glaze is not readv 
to leave the pan. Ageing of glaze is essential for the 
best results. It will always dip easier and go farther 
than new glaze. Thus, neglect on this point means 
consequent loss to the manufacturer. 

Parian Grinding. We may refer here again to the 
grinding of the parian body, which follows the samc 
treatment very largely as is given to the glaze, and to 
which most of the foregoing remarks would apply 
equally. It 1s easy to spoil materials by overgrinding, 
and it is just as easy to spoil them by undergrinding. 
Other faults in the ground material may be caused by 
using the wrong type of runners or pavers, by iron 
particles from the slug iron and collar, or by impure 
water. The miller holds a position that is no sinecure-- 
he must have the necessary knowledge, and must see 
that those he employs act up to it—the easy way is 
often the wrong way. 

The Drying Kiln. Materials used by potters, for 
either china or earthenware, have sometimes to be dried 
after grinding, and for this purpose a long flat floor is 
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built of fireclay slabs, varying in size from 10 ft. or 12 ft. 
in width and 20 ft. to 100 ft. in length. The sides and 
ends are also formed by fireclay slabs, forming a boundary 
wall about 12 in. high. Under the floor a series of flues 
convey the heat from a fireplace built at one end, and, 
as usually the kiln is erected in close proximity to a 
chimney, the necessary pull is provided to cause the 
heat to travel under the whole of the kiln bottom. Some 
materials can be dried quickly, but generally great care 
has to be taken to see that the heat is not too great, 
for if the material is burnt it will result in unnecessary 
and avoidable manufacturing losses. It may take a 
week to dry a given material, but whether the time is 
long or short the process 1s much the same. As the 
material stiffens through the evaporation of its moisture, 
it 1s cut into squares of a foot or thereabouts with a 
long rod having a right-angle bend at one end, which 
acts as the cutter. This marking or cutting causes 
the drying material to split up into square pieces, and 
these pieces are finally removed from the kiln to 
a stprage bin, and are now ready for use. Cleanliness 
and care are all important in this process of a very 
complicated industry. 


CHAPTER II 
MIXING 


The Slip House. Practically all the milled materials 
are magnetted, more or less efficiently. before being added 
to the body mixture. In the case of earthenware bodies 
the materials are mixed in the slop state, so many 
inches at a given weight to the pint, but usually china 
materials are dried previous to being weighed. 

What part do these materials take in the building up 
of the body ¢ Probably the word “ body ”’ will convey 
some idea of the relationship to the human body. 
Certainly the analogy is a close one. In the case of 
bone china, the bone acts as a skeleton round which 
the clay and stone wrap themselves. During the 
making, the clay is the plastic material which enables 
the body to be handled successfully, and, in the firing, 
the stone, being fusible, acts as the medium which binds 
the other materials together, and with bone gives them 
life and translucency. 

An earthenware body— 

Should be sufficiently plastic to mould readily. 
Should dry and fire successfully. 

Should be of good colour. 

Should glaze without crazing or peeling. 

Should be strong enough to stand wear and tear. 

The materials used in compounding it are— 

Ball clay. 
China clay. 
Flint. 
China stone. 
We may regard ball clay as the base on account of 
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its plasticity, but this requires correction for colour, 
drying, firing, and glazing properties. An addition of 
flint improves the colour, corrects the crazing, and 
enables it to dry and fire successfully, but to add sufficient 
to make the colour satisfactory would probably cause 
the glaze to peel. An addition of china clay improves 
the colour and makes it possible to introduce sufficient 
flint to make the colour satisfactory, without risk of 
the glaze’s peeling. An addition of china stone binds the 
other ingredients together, corrects excessive porosity, 
and gives strength and durability. By the use of 
different clays and by variation in the proportions of 
the other materials, different degrees of colour and 
hardness may be obtained. For the production of 
white earthenware a small addition of Cobalt stain is 
necessary, to neutralize the slightly yellow tint of the 
body mixture. 

Some idea may be gleaned of the difficulty of the task. 
when one realizes the fact that it is almost impossible 
to standardize many of the materials used. Bone varies 
in fusibility ; clay in its composition ; and stone being 
a natural rock is most liable to change ; hence, we have 
the constant element of risk and impossibility of taking 
anything for granted. Fifty per cent of commercial bone 
in a mixing may give you an entirely different percentage 
of phosphates one week as compared to the next, owing 
to variations in the composition of the said bone. 
Stone may vary many degrees in its fusibility, and only 
by constant testing of the materials in use can these 
variations be checked. 

It has been said by an eminent scientist that scien- 
tifically it is impossible to manufacture bone china 
commercially. The margin of error is so small, and yet 
we have this apparent impossibility controverted by the 
wonderfully successful results obtained by English potters. 
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Bone china is a much more expensive production 
than earthenware. First, owing to the high cost of 
bone ; second, the shortness and difficulty of working 
the body; third, the higher temperature at which 
it is fired in the ovens, and the greatly increased loss 
in saggars and ware caused thereby. 

We have devoted the preceding pages to the prepara- 
tion of materials, and to a general discussion of them, 
their properties and use. After this necessary prepara- 
tion the mixing for the body takes place in the slip house. 

In a modern earthenware factory each material is 
blunged separately, and from the blunger runs into an 
ark built to an exact size. When this ark is filled to a 
given point with slip of correct weight to the pint, it 
holds just the quantity for the body mixing. There 
may thus be an ark for china clay, an ark for ball clay, 
another for flint, and another for stone. The weights 
of each have to be checked very carefully before 
mixing together to make the final body. Sometimes 
this process is carried out by a measuring stick, marked 
in inches, so that the resultant body recipe will consist 
of so many inches of one material to a given weight 
the pint, so many inches of another, and so on; all 
these materials being finally collected together, blunged, 
sifted, and made into clay. In the case of china, the 
stone, bone, and clay are usually weighed in the drv 
state, and blunged or mixed together in a large tank, 
having a central shaft, to which are attached knives 
capable of mixing up the various materials (Fig. 3). 
The mixture is now in liquid form, and, far from being 
pure, it has therefore to be sent on to the sifters, which 
allow the clay to, pass through very finely woven 
phosphor-bronze lawns. 

Sifters. A brief description of the sifters may not 
be out of place. There are many types of these, all 
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of which are designed to remove any rough unground 
particles from the slip, and generally to purify it. 
Sometimes the sieves are three-deckers, arranged in 
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tiers, one over the other. The top sieve may be made 
of silk or brass, 100 meshes to the inch, the second 120, 
and the third and final sieve 130 or even 160. The 
ship is pumped from the ark, and the delivery pipe 
arranged so as to feed the liquid clay into a suitable 
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tank situated at the top of the sifters. This tank is 
fitted with an overflow, which returns any surplus to 
the rough ark, also with a block to regulate the supply 
to the sifters. The sieves are set in motion, and caused 
to move backwards and forwards with a shaking move- 
ment, by an eccentric drive which operates an arm or 
rocker clamped on to the end of each sieve. Another 
type of sieve consists of an oblong box, 5 ft. in length, 
and having 15 in. sides which are fitted with lawns, 
stretched on suitable frames and held in place by the 
necessary bolts. It is open at the delivery end, and 
closed at the other by a strong wood and iron frame- 
work, on to which is bolted a plate carrying the shaft 
and fast and loose pulleys. The whole sieve is then 
supported by this shaft, which revolves in two machined 
bearings supported by suitable pedestals. It is con- 
tained in a wooden case having a sloping bottom. This 
case prevents any spattles from the sieve, as it rotates, 
from being flung about the room, and causes the sifted 
clay from the first sieve to pass through the second, 
apd finally to the magnets and fine ark. It has been 
found inadvisable to use one sieve alone, so the final 
arrangement has resulted in a combination of two 
sieves, one above the other, each sieve more or less a 
unit by itself. A good point about the sieve is that it 
automatically delivers all refuse into a separate box 
at the open end, and thus tends to keep itself clean. 
Powerful electro-magnets are so arranged that the 
slip, after passing through the sifters, runs over these 
magnets, and is thus freed from any particles of iron 
which may have escaped in the previous processes. 
After the final magnetting the slip is collected in an 
agitated ark, known as the fine ark. It is in far too 
liquid a form to be of use in the making of many articles of 
pottery ; the water, therefore, has to be extracted so as to 
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leave the clay in the necessary plastic condition. In 
the old days the method of doing this was to run the 
slip on to a drying kiln, similar to the one already 
described for drying milled materials. This method 
is still practised, but is the exception rather than the 
rule, and has given place to the modern clay press, 
consisting of a series of wooden trays, built of some 
hard wood. Each tray measures about 2 ft. by 6 ft. 
by 3 in. to 4 in. The inside of the tray consists of 
grooved blocks, each groove being about } in. deep. 
A press may consist of anything up to 36, or even more, 
of these trays, and between each pair of trays the press 
cloths are folded, so as to form a bag through which tre 
water is filtered. The cloths are made of finely woven 
cotton, so fine that while the water will, under pressure, 
readily pass through them, the clay is left in the bags. 
The grooves in the trays are cut in order to allow the 
water to trickle away. A pressure pump is used to 
force the slip into the press, but before the pump Is put 
into operation the whole of the trays are clamped 
tggether by iron rods, having deeply cut worms at the 
end, and double bolts to ensure the necessa1y strength. 
When the press is nearly up, the pressure from the pump 
is very great indeed, and it is just as well so to arrange 
the press that no one can get hurt if by accident the 
screws are stripped off the rods. Cloths used in the slip 
press are usually dressed with chemicals to prevent 
rotting, and in this condition certainly last longer than 
the undressed ones. As a further protection, outsiders 
are used. These are cloths of a coarser grain, and 
altogether of a cheaper variety, which take the bulk 
of the outside pressure, and certainly lengthen the life 
of the inside and more expensive variety. Cloths 
should have great care, as they are expensive, and, 
unless kept clean, will prove to be a very big item in 
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the accounts. It thus follows that at least once a week 
all cloths should be washed in warm water, and hung 
up to dry, so as to be ready for the following week’s 
work. The slip is introduced to the cloths through a 
series of taps made of gun metal or brass. These taps 
are connected with a pipe that runs the full length of 
the press, and one tap supplies each chamber. In the 
middle of each cloth or bag is a hole, fitted with a metal 
nozzle, so arranged that it can be bolted to the tap 
situated exactly above it on the delivery pipe. This 
arrangement is necessary, so that, if one cloth should be 
burst, the particular tap that controls the supplv to 
this cloth can be shut off without interfering with the 
remainder of the press. When, in the judgment of 
the operative, sufficient pressure has been applied, the 
pump is stopped and, after the nozzles and screws have 
been released, the delivery pipe is suspended by a hook 
2 ft. above the top of the press ; the holding rods are 
lifted out of the way, and the press can be readily opened. 
It will be found that the clay lies in the bags when 
unfolded looking almost like corrugated sheets of clay. 

ith the aid of a copper or similar scraper, measuring 
about 5 in. by 6 in., the clay, which sticks to the cloth, 
is gathered together, and the whole mass rolled up and 
carried away. The cloths are then refolded ready for 
re-filling. It will be readily seen that burst cloths can 
be a source of great loss, so that it has been found 
necessary for the water from the press, which may 
carry with it a certain quantity of slip, to be drained 
into an ark or arks, in order that its clay contents may 
be allowed to settle, thus preserving it for further use, 
instead of it running away to waste. A great deal of 
attention should be paid to the press. It must be kept 
in good sound condition, so that probably the best type 
of wooden press, owing to its lasting qualities, is made 
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of oak. The principle of the whole operation is filtra- 
tion by pressure, so that this particular press is known 
throughout the trade as the filter press. 

The Pug Mill. In order to render the clay perfectly 
homogeneous, and usable, before sending it on to the 
makers, it is treated in what is known as the pug mill, 
where spiral knives cut and knead it, until it is dis- 
charged at the mouth of the pug as a damp but firm 
mass, from which lengths are cut ready for the use of 
the potter. It is quite easy to spoil the clay by faulty 
pugging. To obtain good results—the pug must be 
of the right type, must always be kept clean and in 
good condition. The clay should be allowed to age in 
a damp place, free from draughts, and «on no account 
should soft and hard clay be put together into the pug— 
“slurry” in the pug mill leads to disaster. 

The use of the pug mill is not always possible, for in 
the finer grades of china, and for pressed articles, such 
as dishes, sweets, etc., the process of wedging is applied 
in the preparation of the clay before use. The object 
of this is the same, namely, to render the body as usable 
as possible in the hands of the potter. The process 
consists simply of cutting the slab of clay through the 
middle with a wire, and with great force banging one 
half of the cut mass on to the top of the other, taking 
care to keep the grain of the clay always in the same 
plane, and repeating this process over and over again, 
until every particle of unevenness has been taken out 
of it. The ordinary process of pugging does all this, 
but it can never replace the hand method for the most 
exclusive types of pottery. 


CHAPTER IV 
POTTERY MANUFACTURE 


“ Ani the vessel that he made of clay was marred in the hand 

of the potter; so he made it again another vessel as seemed 
good to the potter to make it.””—( Jer. xviii, 4.) 
THERE are various processes employed in the making 
of pottery—throwing, pressing, casting, and jolleying. 
Some pieces cannot be made by the first process, and 
in that case the second, third, or fourth method is 
employed, and sometimes it happens that a com- 
bination of two methods is necessary to bring about 
the desired result. After the making come the finishing 
processes—fettling, towing, scolloping, turning, and 
handling. 

Throwing. There is a fascination and romance about 
the thrower's wheel, that probably causes it to be the 
most interesting of pottery making processes. It is 
one of the oldest crafts, and, although the machine used 
to-day is modern, the method adopted by the thrower 
is not far removed from that used by the earliest potters 
of antiquity. The old type thrower’s wheel was a 
very simple arrangement, consisting of a big disc carry- 
ing a spindle which supported the thrower’s block on 
which the ware was made. This disc was revolved by 
foot, and probably this was the origin of the name 
“thrower’s wheel.”” The throwing of the ball of clay 
on to the revolving wheel has probably resulted in the 
process being called ‘“ throwing.” The wheel has a 
flat disc or table measuring 8 in. to 12 in. across, and 
is attached to a revolving spindle, which, by a clever 
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mechanical device operated by a foot lever, can be made 
to revolve at various speeds, controlled at all times by 
the thrower himself. 

In cup making, first of all the linings are made. 
These linings are just a rough outline of the desired 
shape. A lump of clay is weighed on the scales by an 
attendant, the thrower takes it in his right hand and, 
with great dexterity, throwing it on to the revolving 
disc, he fastens it there, and immediately starts to work 
up the plastic clay until first it resembles a cone, then 
squeezes it down again into a flat round mass, then up 
again and down again until gradually he shapes it into 
the form desired If the ultimate object is a teacup 
or breakfast cup, the foregoing process is carried out 
very rapidly. When the linings are made, the disc 
on the thrower’s spindle is replaced by a brass chum, 
which is a hollow receptacle made to fit exactly the 
outside of the cup mould. (See Figs. 7 and 8.) 

It seems quite a simple matter to press these linings 
of clay on to the sides of the revolving mould, but it 
takes some years for an apprentice at the trade to 
master this operation, and even then, he always has 
to be on his guard, lest uneven pressure at any part 
should set up a condition that would spoil the ultimate 
article. It is quite easy to bring out a straight-sided 
cup with a flanged top, or a tucked-in top, by varying 
the pressure during the throwing process. Naturally, 
if a cup is straight to begin with, the potter wants it 
to be straight when finished, and all through the making 
of the china teacup, in the throwing, turning, fettling, 
and handling, great care has to be taken to see that no 
strain is imposed upon the soft clay that would later 
develop into a serious fault. 

Many articles are still made on the thrower’s wheel, 
such as egg-cups, vases, teapots, candlesticks, and fancy 
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pieces of all descriptions, in the same way, without the 
use of moulds, as in the early beginnings of the industry. 
These articles are finished as far as it is possible by the 
thrower, and then after drying are turned on a lathe 
to the required shape and size. 

Looker to Ware. The man who carries away the 
filled moulds from the thrower is called “the looker 
to ware.’ His duty is to supply the thrower with the 
necessary moulds, and to carry them away when filled 
into the.drying room. As the clay cups dry, contraction 
takes place, and when ready, the attendant empties 
the moulds by the simple process of turning them upside 
down, and placing them on the work board, preferably 
on their feet, and not more than two high, that is, one 
inside the other. As the cups are more or less soft 
when being removed from the moulds, great care has 
to be taken not to set up any strain. A man must be 
an expert to handle the ware in this state. One other 
point is very important. The work boards must have 
a level surface, for a slight unevenness on the board 
may result in setting up a strain that will inevitably 
lead to loss in the later states of manufacture. 

Turning. Practically all thrown ware has to- be 
turned afterwards in order to remove unevenness from 
the outside surface, and in the case of plain cups, etc., 
to finish the edge. It often happens that a shape is 
made in such a way, that the final form is arrived at 
only after considerable alterations in outlines on the 
lathe, and, in a case of that sort, there has to be a close 
understanding between the modeller, thrower, and turner. 
The turner’s lathe is very similar to a wood turner’s 
lathe, and is generally worked by a foot treadle, but 
sometimes by machinery. Thrown or jollied cups, as 
they come from the moulds, are more or less rough on 
the surface, and it thus happens that the turner has to 
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shave away all this roughness and to turn and finish 
the foot. His tools are of various shapes, made of sheet 
iron about +, in. thick, 8 in. long, and } in. to 2 in. wide, 
These tools are easily sharpened to form a cutting edge, 
and may be shaped to form a knife, grooved, for the 
foot of a cup, or turned almost at right angles at the 
bottom to form the shaver. It is quite interesting to 
see the shavings of clay fly from the article being turned 
after the turner has deftly fastened it to the chuck ; 
to note the way in which the attendant reverses the 
lathe, and finally to handle the finished article. A 
turner’s lathe is used for many purposes in pottery 
making. Besides simply turning tea and breakfast 
cups, teapots of the Rockingham and Samian type 
are sometimes finished on the lathe; inlaid bands, 
rough surfaces, and colours are applied in many varied 
styles. A turner must have a good idea of line and 
shape, or many of the pieces he handles will be spoilt 
and rendered useless. In the electrical trade many of 
the articles made by the potter receive their final form 
and finish on the lathe; and, indeed, only the cheapest 
tyBes of hollow-ware made from clay can be potted 
without the finish and form which is the object of this 
process. Sometimes the turner finds that the ware 
sent to him has not been made with the proper thickness 
of clay in the right place, and it then happens that he 
is unable to get the shape required. It may be too thin 
on the shoulder or foot, and his tool bursts the article 
in question. Clay ware has to be what is called leather 
hard before being turned. It must be neither too soft 
nor too dry. If too dry it will shatter and fly on the 
lathe; and if too soft it is very liable to be strained, 
and this strain may not be perceived until after the 
first firing—slight cracks and crooked pieces are then 
very liable to occur. 
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Let us now take, for instance, a cup. The turner’s 
attendant takes this from the board, and puts it into 
the left hand of the turner, who fastens it on to the 
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chuck, or as it is more generally called in the trade the 
“chock,”’ made of tapering wood having a metal screw, 
which fastens it on to the end of the turner’s mandril. 
The chuck is made to revolve away from the turner as 
he brings the cup into position. Great care has to be 
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taken to see that it is exactly centred, and by a deft 
process with a small iron tool the cup is fastened on 
to the chuck. The lathe is then reversed, and the 
turner begins to shave away all excess, and to 
form gradually the shape desired. Each lathe is 
fitted with a rest in order that the workman’s hand 
may be steadied during the process. The clay is so 
delicate and so easily broken that the tool is rested on 
the fingers in such a way that they act as a shock absorber, 
giving, when there is not too great resistance, but 
gradually forcing the tool to obtain the desired outline. 
The foot is then shaped with another tool made for the 
purpose, the mandril reversed, and the final polishing 
having taken place the cup is cut free from the chuck 
with a sharp tool. Of course, it has to be supported 
by the hand or it would fall and break, and, indeed, the 
hand forms a support through quite a large part of the 
turning process. Another tool is used for rounding 
off the edge, supposing that it is an entirely plain cup 
that has been turned. Sometimes it happens that the 
edge has to be scolloped afterwards, and in that case 
the finishing by the turner is unnecessary. Turning is 
certainly a very interesting process, and its uses grow 
from day to day particularly in connection with the 
electrical trade. If a turner does bad work it in- 
variably reveals itself, sometimes before the article 
is fired, and always, afterwards. Thrown and turned 
goods are still to-day the most popular type of pottery, 
and this might be illustrated by giving descriptions of 
the turning of very expensive fluted vases which are 
made in quite a wonderful way at one or two of our old 
established factories. 

Handling. The men or girls who fasten on the handles 
are known in the trade as handlers. Usually those 
who do this work do nothing else. It is a trade by 
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itself, and like other pottery trades it is not very easy 
to train a girl to become really expert. 

For the purpose of making the handles before they 
come to the handlers, moulds are made. These are 
in two parts—one part forming half the handle, and the 
other part forming the other half. When the two sides 
of the mould are placed together with a roll of clay in 
the required position, pressure is applied in such a way 
as to form the complete handle (Fig. 11). The newer 
process is very similar except that twelve handles can 
be made in one mould by the use of liquid slip. The 
slip when poured into the mould, forces its way into 
the crevices, forms the handles, and these, after drying, 
can be easily removed by the girls ready for fettling. 
This fettling of the handle is done with a small knife and 
soft sponge, the knife cutting off the surplus, and the 
soft sponge finishing the process. Here, again, great 
care is necessary or the handle will be strained, and once 
strained it is almost bound to come out of the oven 
more or less crooked. It 1s a rule in the trade, par- 
ticularly the china trade, that a soft handle must not 
be attached to a drier cup, neither must a dry handle 
be attached to a soft cup, but the moisture in both 
handle and cup must be as nearly as possible the same. 
Otherwise contraction varies, and we get cracks 
developing at the point of contact between handle 
and cup. 

Years ago we developed a theory that if a cup was 
perfectly straight when it went into the oven, it ought 
to be perfectly straight when it came out again. This 
means that if no strain has been imposed on the clay 
cup at any period during its process of manufacture, 
the resultant article should be perfectly round when 
ready for firing, and if perfectly round and true, one 
boxed on the top of the other should be sufficient to keep 
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both cups straight without the use of any other means 
such as rings, etc. It has been proved in almost all 
cases that the above theory is correct, and thus the cost 
of making rings is saved. It is further proved that in 
practice this simply means a higher standard of efficiency 
amongst your workpeople, greater care on the part of 
your management staff, which is all to the good, and 
the result obtained is quite as good if not better, in 
most shapes made, than would be obtained by the more 
expensive ringing method. 

The handler’s tools consist of a fettler made of iron, 
and sometimes even a horsenail has been ground down 
and used for this purpose when the proper tool has not 
been available; a series of sponges, a knife, a bowl 
containing liquid slip, and a bucket of water, if these 
latter may be called tools. They also have their bats 
to hold the handles, these bats being made of plaster, 
and various receptacles to keep the handles in proper 
condition ready for fastening to the cups. The handles 
are usually fettled some few dozens at a time, probably 
sufficient at a time to do a board of cups. The final 
process consists of fixing the handle in its correct position 
on the side of the cup in a perfectly upright line, and in 
such a way that it shall form, after drying, a permanent 
part of the completed article. This fixing is done by 
means of the liquid slip. It adheres to the clay body 
of the cup almost with the tenacity of glue. Once 
fixed all the spare slip has to be trimmed away with 
the trimming tool. It will be readily seen that in this 
comparatively simple process, it would be quite easy 
to strain the fragile cup. Sometimes no sign of this 
strain appears until, under the influence of the fire, 
cracks and crookedness develop, and thus cause un- 
necessary loss. The cups thus finished are now ready 
for the first fire, which takes place in the biscuit oven. 
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They are stored until wanted in long stillages in the 
handler’s workshop, and presently are carried out to 
the greenhouse for examination by the foreman of 
the department, and from thence passed on to the 
placers. 
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CHAPTER V 
FLAT MAKING 


Flat Making. Such articles as saucers, plates, etc., are 
made by the flat pressers in various ways. The jigger 
is the machine on which these articles are made, In the 
old days this was driven by hand-power, but now it is 
usual for an endless rope, driven by steam-power or 
electricity, to be utilized for this purpose. The jigger 
consists of an upright spindle, an arrangement of pulleys, 
and a lever, which are able to revolve it at any desired 
speed. On the top of the spindle a head is fixed, some- 
times of plaster lined with lead, but more usually of 
brass or gun metal, shaped in such a way that the 
bevelled natch at the back of the plaster mould fits 
exactly the brass head of the jigger. On pressing a 
lever the arrangement of pulleys already referred to 
causes the endless rope to come in contact with the 
spindle pulley, thus revolving it at any given speed 
according to the pressure applied. The jigger is sur- 
rounded by a lead-lined box to prevent any surplus 
clay flying on to the floor, and at the back of the box, 
in line with the jigger itself, is a standard containing 
an arm which carries the profile. This arm is operated 
by hand, and is capable of forming, in a downward 
direction, the arc of a circle. 

At the side of the jigger is quite an interesting machine 
called the spreader. This is used for pressing out the 
clay to the required thickness before actually making 
into saucer or plate. By pressing a lever the machine 
is set in motion, a batting-out tool descends on to 
the ball of clay placed on the plaster block, and on 
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completion of the process ascends to its original position. 
In the old days this batting-out was done by hand, and 
the invention of this machine has been of very distinct 
advantage to the pottery industry. 

Before describing in more detail the actual making 
of a piece of ware on the jigger, several points of great 
importance in flat making should be mentioned. 

We must, first of all, consider the making of the 
moulds. It is necessary to standardize the natches 
for any given size of saucer or plate. In order to make 
it as simple as possible, the number of natches are 
reduced to a minimum. All small articles would have 
one sized natch, 6 in. one sized natch, bread and 
butter plates, 10 in. service plates, and dessert plates 
another size, but the quantity must be kept as low as 
possible in view of the great difficulty found in obtaining 
and keeping a perfect standardization. The system 
adopted by a modern factory is as follows—A standard 
natch is turned in hard metal. This is called the male 
natch. Ali blocks or originals are turned exact to this 
standard. A hollow natch is also turned in metal, in 
which the blocks can be fitted as a test before being used 
for making the cases and moulds. The difficulty in 
connection with this process is that certain allowance 
has to be made for an unavoidable swelling in the 
plaster, but given the proper experience and knowledge 
this difficulty is readily overcome. It will now be seen 
that the final mould, made on the lines indicated, 
should be of a standard size. It is therefore necessary 
to see also that all the brass or lead-lined heads used 
in the flat-making department are standardized in a 
similar way, and for this purpose an original steel 
natch is used for testing, and all heads are turned 
to this standard. We thus have perfect fitting 
moulds, and without this perfection it would be quite 


ONINVAK ALV Id 
PL ST 


x 





74 POTTERY 


impossible to get the results which economical and 
successful manufacturing make so necessary. 

Another matter of great importance in connection 
with the making of flat ware is the preparation of the 
clay, i.e. the wedging or pugging. Sometimes it happens 
that the clay body has been imperfectly prepared in 
the sliphouse. The materials may have been burnt on 
the drying kiln, insufficiently sifted, or badly pugged, 
and the resultant loss, both to workman and 
manufacturer, is most serious. 

Having, therefore, considered all these points, we will 
proceed to describe the simple making of a piece of flat 
ware, A ball of clay of the requisite size is placed on 
the spreader, a lever is pressed, and the tool flattens it 
out to the desired thickness. The clay bat is then taken 
up by the flat presser in quite a deft manner, and thrown 
forcibly on to the mould which has been already fitted 
on the jigger head. Pressure is then applied by hand, 
the profile is brought down on to the revolving mould, 
and the outline of the back of the article is formed. 
The mould itself forms the inside. All spare clay is 
cut away from the mould with a knife, leaving only the 
saucer in a more or less finished condition. Sometimes 
it may be necessary to polish these articles. This is 
done by allowing them to dry for a short time, then 
replacing them on the jigger head, and finishing 
with a clean profile and damp sponge. The moulds are 
then carried away by the attendant, placed in the 
drying chamber, and allowed to stay there sufficiently 
long to cause the clay to contract and free itself from 
the mould. The ware is then lifted off, placed on boards, 
and the moulds are ready for re-use. A saucer mould 
will probably last for a thousand saucers if care- 
fully used. This process applies to all kinds of flat ware. 

For some types of flat ware, such as 10-in. china plates, 
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it is the general custom to substitute handwork for the 
mechanical profile, and the clay is generally wedged by 
hand, the back of the article formed by hand, and for 
the final outline of the back only a pitcher tool or profile 
is used. The only part of the machine that is 
actually in use in this case is the rope-driven jigger 
itself. 

The process may seem very simple to the casual 
observer ; but here again the quality of the workman, 
and his almost instinctive knowledge, controls the 
ultimate result. It is possible in the making so to 
manipulate the clay that the resultant loss is prohibitive. 
Here, certain definite rules have to be carried out and 
observed always. Nothing seems quite straightforward 
and simple, even in the making of flat ware. 

Similar machines, slightly modified, are used for 
making hollow ware. Cups, slops, and vegetable dishes are 
often made in this way, and it has been found possible so 
to arrange the machine that it not only revolves, but has 
also an elliptical or square movement, which enables the 
maker to utilize it for the making of oval pieces as well 
as pieces that are practically square. The square-making 
machine is not in use to any great extent, as there is a 
limit to the articles to which it can be applied, but it 
is used very successfully for the making of square bread 
and butter plates, and other simple articles, and can be 
referred to as a very fine mechanical achievement. 

Casting. This process is more modern than any 
previously mentioned. The clay is used in the slop 
state, and is known as “slip.” It has to be carefully 
sifted, and freed from bubbles. Often it is aged for 
long periods in storage tanks before being actually 
brought into use. For casting purposes, the moulds 
are usually kept in a warm condition, whether it be 
cup, teapot, ewer, or lavatory basin. Many articles 
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that could not possibly be made in any other way can 
be readily manufactured by casting. The liquid slip 
is poured into the mould, and the plaster, being porous, 
draws out the water from the slip nearest to it, causing 
a coating of clay to form round the sides of the mould. 
The thickness of this casting varies according to the 
length of time the slip is allowed to remain in the 
mould, and frequently the maker has to pour in fresh 
supplies of slip owing to the suction of the plaster. 
When the necessary time has elapsed to form the 
thickness desired, the spare slip is poured away, 
the mould is placed in the drying room, and when 
sufficiently dry the cast article can be readily removed. 
It is possible for moulds to be in one or even a dozen 
pieces according to the shape. It is most interesting 
to inspect the making of such articles as birds or figures. 
Sometimes you will see the maker with some dozens of 
wings, feet, heads, or arms, lying on bats which have 
been cast in separate moulds, and which are waiting 
for the final assembling necessary to form the bird or 
figure. The articles usually made in the china trade 
by this process are teapots, jugs, coffee-pots, marmalades, 
honies ; and in the earthenware and sanitary trade, 
cwers and basins, lavatory basins, and all kinds of sanitary 
goods. This has been rendered possible by the discovery 
of the use that can be made of silicate of soda and soda 
ash, which on certain clay bodies has quite a remarkable 
effect, causing a very thick slip, having very low con- 
traction, to become reduced almost to the consistency of 
water, thus enabling it to penetrate into all parts of a 
mould, and simplifying this process of manufacture in a 
most remarkable way. Great strides have therefore been 
made in the application of casting processes. When the 
articles are removed from the mould they have to be 
finished, and all rough edges smoothed away. Soft 
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sponges and india-rubber pads are used for the sides 
and the article is dried previous to being taken out to 
the ovens. 

Drying Stoves. In all processes of pottery making, 
drying stoves are almost an absolute essential. 

It has been found with regard to the ordinary square 
stove, built in the form of a little room, and often con- 
taining a stove pot, that one great improvement could 
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be effected by having an expansion chamber, supposing 
there was sufficient room for one, at the top of the stove, 
thus allowing the heat to rise and find its way out into 
the open air through a suitable outlet. 

Many new enclosed stoves are very simple in their con- 
struction, and are not too expensive to build. Manufac- 
turers who are alive to their own interests would certainly 
be well advised to get all the information they can with 
regard to these particular types, which are an undoubted 
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improvement upon the stoves most generally in use 
to-day. The great outstanding advantages of the new 
type of stove are— 

1. Great efficiency. 

2. No need for the workers to enter the stove at all. 

3. The practical elimination of steam, etc., from the 
actual workshop itself. 


CHAPTER VI 
SAGGAR MAKING 


Saggar Making. One of the big essentials in a successful 
pottery business is a good saggar. Without it losses 
are excessive, and in view of the fact that the actual 
cost of making forms such a large percentage of the 
final value of the ware itself, it will be readily seen that 
a faulty saggar means ultimate failure. It might be 
explained here that the saggars are the receptacles in 
which the china or earthenware is placed to protect 
it during the firing processes. These saggars vary in 
size from 12 in. in diameter, and 3 in. to 7 in. high, up 
to even 2 ft. or 3 ft. A fireclay mixture has been found 
most suitable for the purpose of making saggars. Prob- 
ably one reason why the pottery industry was established 
in this district was the proximity of a reasonable quality 
of fireclay, in addition to the coal which is found in such 
big quantities in the district. Another reason was that 
some of these clays were found suitable for the actual 
making of pottery itself. 

In dealing with saggar marl great care has to be taken 
first of all in the selection of the type of marl most 
suitable for this particular work. A saggar that is 
entirely suitable for china biscuit is not suitable for 
china glost, owing to the difference in the temperature. 
The ideal thing with regard to saggars would certainly 
be to subject every saggar, during its first fire, to at 
least 200 degrees more temperature than would ever be 
necessary during its after life. The effect of this would 
be to take out all contraction, and to render the body 
hard and impervious. The loss in saggars, which is a 
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very big part of any pottery manufacturer’s weekly 
expense, is largely due to dunting or cracking, and 
failure to withstand the temperature applied. The 
greatest loss is found in china biscuit saggars. Life 
here is rarely more than five times, and in any moderate 
sized china works, the expense of making saggars is 
probably quite £2,000 to £3,000 a year. Earthenware 
saggars, owing to the lower temperature, and to the 
fact that no bedding is done in this process, have 
generally a much longer life, lasting as long as twelve 
to even twenty-five times, thus considerably reducing 
the cost of manufacture. 

Free iron has been one of the chief troubles found in 
fireclays, particularly of the local type, and many experi- 
ments have been made to get over the difficulty caused 
by this. Even ball clay has been used, but most 
generally the finer qualities of Stourbridge fireclay have 
been adopted in conjunction with local marls in order 
to produce a reliable saggar mixture. 

Weathering of saggar marls has been very largely 
advocated by experts for many years. This simple 
process of leaving the marl in heaps out in the open air 
has the effect of showing up any nodules of iron which 
may be there. These nodules can readily be picked 
out owing to the fact that they show signs af rust, but 
this is a very slow and laborious process, and it is far 
better to obtain a clay that is free from this objectionable 
iron. Weathering renders the clay more plastic, and 
certainly improves its wearing qualities. Saggar marl 
by itself is unfit for use, owing to the fact that it fractures 
so readily when cooling. It certainly has to stand very 
quick changes of temperature both when the oven 1s 
firing, and when the firing process is finished, even though 
every care is taken in this direction. Various methods 
have been adopted to cause the clay to become more 
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open. Sawdust, charcoal, and coke have been mixed 
with the marl for this purpose, but the most general 
method is to add a certain percentage of grog, which 
is made from broken saggars ground on a suitable pan, 
and sifted and graded in such a way so as to obtain the 
size of grog found to be most effective for the purpose. 
Saggar marl, then, consists of a mixture of local or 
Stourbridge fireclays mixed with grog in a proportion 
of somewhere about 45 grog to 55‘tlay. By mechanical 
means or otherwise this mixture, with water added, is 
stirred up and finally pugged or mixed on a mixing pan 
until it is in a condition suitable for making into saggars. 
The mixture is sometimes then stacked away to give 
it time to age, and, finally, wheeled into the saggar- 
maker’s place. 

Here the saggars are made by batting out the bottoms 
in circular or almost square iron frames the exact size 
necessary. The sides are formed by batting out great 
slabs of the clay on an iron frame, measuring about 
5 ft. by 3 ft., cutting these into strips, and folding the 
«trips which form the side of the saggar round a drum 
or wooden mould previously placed on the already 
prepared bottom. The two ends of the stnp are joined 
by water and pressure, the side fastened to the bottom 
by a plucking up of the spare with the aid of a wooden 
plucking tool, and the whole is finally smoothed off 
and finished, the mould removed, and the saggar carried 
away into the drying room, where it stays for two or 
three days until completely dry. Every oven that is 
fired contains its necessary quantity of new or gieen 
saggars. If the saggars are subjected to the fire when 
in a wet condition, it undoubtedly takes a good deal 
from their ultimate life. They must be dried thoroughly 
before firing. It is customary to put some small articles 
or light articles in these green saggars so as to economize 
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this cost of firing, but even this has the effect of spoiling 
a certain percentage, and undoubtedly the loss in saggars 
would be much less if it were possible to adopt the idea 
already referred to of subjecting saggars to a special 
firing before being brought into use. 


CHAPTER VII 
GREENHOUSE AND BISCUIT BAKING 


UsuaLLy there is a large room fitted with stillages in 
each factory into which the ware, after making, is 
carried for looking over or inspection. This is the 
manager's own peculiar workplace. Here he is able 
to check faults, and so supervise the work done that 
the standard of the manufactured products may be 
maintained. 

The method adopted for counting out ware to the 
ovens varies in different factories. In one there may 
be no necessity to carry it out at all. Saucers, etc., 
as they are made, are placed on revolving dobbins 
which can be locked or unlocked by the manager at will. 
On one side the workman fills the dobbin. When filled 
it is unlocked, swung round, locked again, and the 

uantity credited to the workman’s account. The 

lacers are on one side, the workmen on the other, 
It is only then a matter of emptying the shelves into the 
Saggars, and thence to the ovens. In the case of another 
factory the process may be much more complicated. 
The order is given to the handlers to carry out. They 
then take their own work, which has meanwhile been 
stored in stillages at the back of the benches, out to 
the greenhouse. Each board is counted and the total 
entered in the handler’s settling book. When the week’s 
work is finished, and settling time comes, the total of 
the handler’s work is counted, and entered into a sum- 
mary book containing the names of the various handlers 
and the various shapes manufactured. When all the 
handlers have been settled with, the totals of each shape 
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are added up, and from these totals the scollopers, 
turners, throwers, and the looker to ware, claim their 
quantities. It might happen that sometimes quite a 
lot of the thrower’s work has not been turned and 
handled. He therefore has to draw on account or 
make some arrangement with the management that will 
enable him to obtain payment for his work. 

When in the greenhouse this ware is looked over, 
blow bellows are used to free it from any accumulated 
dust, bad pieces are’ turned out, and where necessary 
the ringing or sticking-up process necessary to keep the 
ware straight during the firing takes place. Once the 
ware has been checked and examined, the manager 
supervises the further dealing with same, giving the 
necessary instructions to the placers which particular 
quantities he needs for his orders, so that the greenhouse 
not only becomes the looking-over place, but practically 
the central clearing-house for the clay ware manufactured 
on the works. 

We will first of all consider the placing of a china 
biscuit oven. This is simplified to some extent because 
china biscuit has not been fired successfully in this 
country with any of the gas-fired continuous ovens. 
The time is coming undoubtedly, however, when the 
difficulties connected with this will be successfully 
overcome, and the principle of gas firing will establish 
itself even in this branch of the industry. The type of 
oven used is the ordinary up-draught. The size of the 
oven itself may be anything from 12 ft. to 20 ft. in 
diameter, and about the same in height. It consists 
of a round brick structure, having walls 14 in. to 18 in. 
thick, covered with a dome or arched roof, the whole 
built of fire bricks, and held together with a dozen or 
fifteen iron bands, which run right round the circular 
oven at a distance of about 12 in. from each other. 
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These bands have the effect of holding the brickwork 
in place, and preventing it from moving during the time 
of expansion and contraction caused by the firing and 
cooling. The brickwork would soon fall to pieces were 
it not for these containing bands. A doorway is built 
in the oven surrounded with an iron frame to give 
strength and solidity, and this doorway forms the 
entrance. The heat for firing purposes is generated 
in the mouths, which are built at equal distances as 
near as possible round the oven, much in the same 
way as one sees in the ordinary brick ovens dotted 
up and down the country. A later type of oven 
has a perfectly flat bottom. Underneath this bottom 
flues are arranged to carry the heat from the mouths 
to the centre. In the centre is a hole, measuring 
about 12 in. to 15 in. across, thus enabling the fireman 
to obtain a more even temperature throughout the 
whole mass. The oven itself is surrounded with a 
bottle-shaped hovel. This hovel leaves sufficient room 
round the inside for the firing attendants to fill the 
mpouths of the oven with the necessary fuel. Its height, 
finishing at the bottle neck, should be about 60 ft., 
and it is the outside of these ovens that visitors to the 
Potteries are able to see in every direction. It seems 
quite a simple thing, once you have seen an oven, to 
build one exactly like it, but each one, as a fireman 
will admit, varies in its qualities. No two ovens fire 
alike. This may be due to some slight alteration in the 
design, or to a variation in the position which gives a 
different type of draught. There are one or two points, 
however, that should be observed in the building of 
ovens, particularly for china biscuit. In the first place 
the height up to the shoulder of the oven itself should 
not at any rate be more than the width. The rise of 
the crown from shoulder to centre should not exceed 
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3 ft. Of course, bricklayers will object to this latter 
rule because of the difficulty of building, but the 
manufacturer who insists will undoubtedly reap great 
benefit from the decreased loss and the more successful 
firing. An example may be given of an oven that was 
very difficult to fire. The width was 15 ft. 2 in.; the 
height from bottom to shoulder was 15 ft. 64 in., and 
the rise of the crown 3 ft.94in. This was altered owing 
to continued bad results so that the height to the shoulder 
was 15 ft. 34 in., and the rise of the crown 2 ft. 9 in. 
The oven then fired successfully without any of the 
trouble connected with it previous to alteration. The 
mouths for a 15 ft. diameter biscuit oven should be 
3 ft. 10 in. long, 3 ft. high, and 2 ft. wide. From the 
end of the bar to the solid bottom measures 15 in. 
Another point to mention is that it is just as well to 
have the bags, which carry the fire from the mouths 
into the oven, and which are really brick-wall protections 
to protect the saggars from extreme heat, too high 
rather than too low, and 6 ft. bags might be regarded 
as a Satisfactory medium. 

Into the completed oven the placers then begin to 
carry the saggars of ware. In the case of hollow-ware 
the saggars are filled with cups either boxed, 1.e. placed 
face to face sometimes stuck together with adhesive 
compound, or fitted with rings made from the same 
body, formed with a groove, and so shaped as to prevent 
the cups during firing from going crooked. The bottom 
of the saggar is covered with a thin layer of powdered 
flint. This flint is practically pure silica, and is infusible 
at anything but a very high temperature. It can be 
safely used for the purpose we have in view. As many 
articles as possible are placed in the saggar. One point 
of importance should be mentioned, however, and that 
is, do not pack your ware too tightly. Allow just a 
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little space for the expansion which may take place 
during the early stages of the firing. Great care has 
to be taken that the saggar bottoms are perfectly level. 
Otherwise, you are bound to get crooked ware. If the 
fireclay of which the saggars are made is faulty, and 
contains iron, this iron will undoubtedly affect the final 
quality of the ware. Hollow-ware can only be placed 
in certain parts of the oven. Experience alone can 
teach one the limits of temperature which it is able to 
stand. It is obvious to anyone that the temperature 
will be higher at the generated point than it will be 
farther away. It is therefore usual to place bedded 
flat ware in what is known as the “‘ prick of the fire.’”’ 
Here both saggars and ware have to stand the highest 
temperature, and it is here that most of the loss in 
firing biscuit ovens takes place. 

There are various methods of placing china flat ware, 
and the common and general method may be divided 
into two parts—flinting and bedding. 

For flinting, a setter is needed, very similar in outline 
to.a saucer. This setter is made of a special body, 
which may roughly be given as 

One of Ball-clay 

Two of Fire-clay 

One of Grog 
made from ground setters. A soft bed of flint is 
scattered over the inside of the setter, and saucers are 
placed in this, each one separated by a bed of flint, and, 
finally, all apparent space is filled by drawing up 
handfuls of flint, and filling the top saucer with the 
same material. These setters containing the bungs of 
saucers are then placed in the saggars, and the saggars 
carried away to the oven. 

The bedding process varies in this respect—no setters 
are used. Instead of being placed face upwards as in 
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the flinting process, the ware is placed face downwards, 
and is rubbed into the flint so as to form its own bed. 
We may thus have space for three bungs of muffins 
in one saggar. The process of rubbing in on to a small 
pile of flint placed on each muffin is repeated until the 
saggar is full. Here again a little space is left at the 
top to allow for expansion, or for the dropping of the 
bottom of the saggar above during the firing process. 

In the case of expensive pieces like 10 in. plates, or 
the products of the fine china makers, a separate setter 
is used for each piece. This setter differs from the 
setter used for flinting, in that it is more like a small 
saggar itself, in which the single piece of ware is placed 
and protected during the firing process. Naturally, 
this is a much more expensive way of placing than those 
previously described, but for certain articles it has 
proved to be the most satisfactory. 

An oven may contain anything from 50 to 120 bungs, 
each bung consisting of 12 to 18 saggars placed one on 
another. In addition to these bungs the top of the 
Oven, underneath the crown, is usually filled up with 
some hundreds of unfired saggars. These are necessary 
to replace the wastage in the saggars actually used for 
placing purposes. As soon as the oven is filled, the 
clamming bricks are placed in position, and the doorway 
built up with loose bricks which are plastered over with 
sand in order to keep out the cold air. At various points 
round the oven, in the body of the oven itself, holes 
which are closed with a loose brick and sand are left 
so that the fireman can draw out from time to time his 
trials. These trials are placed in saggars having an 
opening, and can be readily removed with an iron rod. 
There is also a way left right to the centre of the oven, 
and here again the test pieces are so arranged to facilitate 
withdrawal. The trials used for china biscuit are 
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sections of china cups, i.e. the actual body as used for 
the ware itself. 

The firing of a china biscuit oven is usually a process 
which occupies about 60 hours. The first 24 hours 
must be carried on fairly slowly so as to drive out all 
moisture. If an oven is rushed at the beginning it 
always results in considerably more loss than usual. 
After 36 to 40 hours firing, it may be as well to draw 
out around of trials. These may be six to ten in number, 
and the quarter where they are drawn from corresponds 
with the number which the fireman immediately marks 
on the withdrawn trial. He can see then at a glance 
if one quarter of the oven is in advance of the others, 
and from this time onward trials are drawn at intervals 
of three hours or less, right up to the finish. Only 
experience can teach the correct method of firing these 
ovens, which contain anything up to 3,000 dozens of 
ware. It is possible, by care and attention, to fire 
successfully, year after year, without any undue loss. 
When the firing is near completion, it often raises 
the question : ‘‘ Shall I give it a little more, or shall I 
leave it as itis?” and this is the test of a fireman’s 
ability. The trials must be translucent, that is, they 
must have the necessary clearness and almost trans- 
parency. If the trials lack translucency, you can 
depend upon it that the ware itself will be the same. 
It is generally desirable also that there shall be a slight 
smear or sheen on the surface of the final trials, but it 
is almost impossible to describe actually what is common 
everyday practice in the industry. One thing ought 
finally to be mentioned of supreme importance. At no 
period during the firing must the temperature be allowed 
to fall back. It must be a case of steady advance right 
up to the finish. Otherwise, some change takes place 
in the ware itself that renders it practically impossible 
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to get the right colour in the finished product. An oven 
that should be fired in 60 hours may go on firing for 
90 hours with the most unsatisfactory final result. 
The fireman himself has a very responsible task. With 
each oven he usually has to spend at least one night and 
two days without any long period for sleep, and sometimes 
it happens that he has to be personally on the spot for 
even a longer period. 

The firing of biscuit earthenware ovens is very similar 
to the firing of china ovens, except that the final tem- 
perature required is not as high as in the case of china, 
the earthenware temperature being 1,100 degrees 
centigrade, while china requires a temperature of 
1,225 to 1,250 degrees. It is this extra temperature 
in the case of china that increases the losses, and makes 
the firing process so much more difficult. Sand, known 
as placing sand, of a special quality, is used instead of 
flint in the earthenware trade. The placing process is 
much more simple. Practically all cups can be success- 
fully boxed, but even here one has to form certain 
definite rules for placing, and to take the same care 
during the firing process, or the result will be failure. 

Various means are used for testing the temperature 
during firing. One favoured method is the contraction 
method, whereby a ring having a fixed standard of 
contraction is measured from time to time after being 
drawn from the oven and cooled. When the point 
of contraction is reached, which experience has proved 
to be correct, the firing process is completed. - 

Thermoscope bars and Seger cones are also used for 
testing the temperature during firing processes. These 
both have the same principle, but are utilized in different 
ways. 

The Thermoscope bars are placed on a little fireclay 
stand, and melt at a given temperature. The stand 
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will hold four bars, the bottom bar melting at a lower 
temperature than the next one, and so on to the top. 
The fireman is able to observe these bars through the 
trial hole, and can see at once how the firing is proceeding. 

Seger cones, as already mentioned, are very similar 
in their action, but instead of being in the form of a 
bar, are little pyramids, and have the same quality of 
bending at various given temperatures. These can be 
observed in the same way as the bars. 

In the case of glost firing, Thermoscope bars, Seger 
cones, and the old type of red clay rings, dipped in a 
special glaze, are used. The latter was the trial most 
commonly used throughout the trade previous to the 
invention of the more scientific cone and bar. The 
fireman was able to judge the temperature by the 
darkening colour of these rings, and by comparison with 
a standard ring of exactly the right colour was able to 
tell when the glaze had reached the correct melting point. 

Biscuit Warehouse. The cooling of an oven varies 
at different factories. Sometimes it is absolutely 
necessary to rush the cooling. In the case of glost 
ovens, the glaze is undoubtedly more brilliant when the 
cooling takes place quickly, but it is usually wise, to 
avoid loss of saggars and ware through dunting, to take 
as long over the cooling of the oven as for the firing. 
When the clammings are taken down, and the time 
comes for the emptying of the oven, this is done by a 
gang of men known as oven drawers. On many factories 
these are. regularly employed for this purpose, and are 
kept on all the time. On others, however, more or 
less casual labour is used. 

China flat ware has to be freed from most of the flint 
before being taken up into the biscuit warehouse. This 
used to be done by hand, and the process known as 
flat knocking. Recently, however, a machine has 
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taken the place of hand work. This machine is built in the 
form of a rocker having a quick motion, and the ware 
is placed in compartments. The little rocker moving 
backwards and forwards readily loosens the flint, and 
allows it to drop into a receptacle known as the flint 
ark. In the old days no dust-removing apparatus was 
used in connection with this process, but to-day most 
elaborate plants have been installed for this purpose, 
and the danger to the health of the operatives has to 
a large extent been removed. It is a fact, however, 
that great improvement can still be effected in this side 
of the china industry, and careful thought is being 
given to the problem. 

Cups, etc., can be emptied straight into the baskets 
from the saggars, and carried away to the biscuit ware- 
house. Here, the looking over and cleaning process 
takes place. Earthenware is usually brushed off by 
hand, but several interesting machines are used for 
freeing china biscuit ware from adhering flint particles. 
One is known as the rumbler. This is a 5 ft. cylinder 
divided into sections which take small cages, in form 
almost like the sections of an orange. These cages 
have partitions down the whole length of them, into 
which separate pieces of china can be fixed. At the 
same time, 50 to 100 pounds of small graded china 
biscuit pitchers are placed in the cylinder. The doors 
are then closed, and the cylinder itself revolves by 
machinery. The cleaning process is effected by the 
tumbling on to the surface of the ware of a shower of 
these small pitcher particles. The machine is so 
arranged that the dust formed during the process is 
extracted by powerful fans, and discharged into collectors 
of various types. Twenty minutes to half an hour is 
necessary to clean a cylinder of ware, and a good deal 
depends on the efficiency of the ventilating plant, or 
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otherwise a film of dust will still be left, which has to 
be removed by hand previous to dipping. When 
cleaned and examined the ware is stamped with the 
trade mark, and passed down the lift, or carried to the 
dipping house. 

Losses in biscuit may be due to various causes. 
Faulty workmanship in the actual making of the ware 
accounts for a great proportion. In the case of cast 
ware, blibs or small air bubbles may develop during the 
firing ; flat ware as well as hollow-ware will show up 
cracks which have been overlooked in the clay state ; 
wreaths, caused by faulty throwing or turning, will 
reveal themselves ; strain set up during any operation 
of the making or handling process will be easily recog- 
nized ; crooked ware and split ware may be caused by 
faulty placing ; hard fired, easy fired, split, blistered, 
or sulphured ware may be caused by bad firing. In fact 
there are so many faults due to so many causes in the 
pottery trade that it would be almost impossible to 
discuss them all. 


CHAPTER VIII 
DIPPING AND GLOST PLACING 


OncE the ware is cleaned, it is ready for the dipper. 
This is one of the important processes in a fac- 
tory. It often happens in the smaller factories that 
every piece of ware that is made has to pass through 
the dipper’s hands, and the success of the final result 
depends largely upon his skill. The glaze, as explained 
in a previous chapter, is a mixture of various materials, 
which, when fired on the ware, forms the glassy covering 
necessary to make the body impervious. The glaze 
itself is usually stored in big vats or tubs near to the 
dipping house. It is advisable to age the glaze as 
much as possible. Sometimes it is found that the glaze 
settles in the dipping tub, and this in itself may lead 
to considerable trouble, but simple means have been 
found to overcome this. The ideal, however, is to make 
the glaze so that this settling does not take place, 
and that none of these undesirable means be adopted 
because it is not at all unlikely that they may have 
a disturbing effect on the final result. Great care should 
be taken in the sifting of the glaze previous to use for 
dipping. Glazes used for underglaze colours should be 
kept separate from glazes used for white ware. Other- 
wise, it miay result in spots of colour appearing on the 
surface of the finished white. All then that the dipper’s 
duty consists of, is to dip each piece in the glaze mixture, 
and to handle the same in such a way that any surplus 
is flung off the surface, and an even coating of glaze is 
applied. It sounds very simple to describe this, but 
it is far from a simple process, A really fine dipper is 
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a great asset to any pottery business. It seems almost 
in his case that he instinctively knows how best to 
manipulate each piece of ware so as to produce the 
perfect article. 

In time past much has been said and written, some 
of it wise and some of it unwise, about lead poisoning 
in the pottery industry, but a better day has undoubtedly 
dawned, and this is due in a large measure to the adop- 
tion of what is known as fritted lead glaze. It seems 
that lead in its soluble form is much more dangerous 
than when it is rendered insoluble by fritting, and the 
writer believes that gradually throughout the whole 
pottery industry raw lead will be replaced by fritted 
lead, thus rendering the dipper practically immune from 
any danger in this respect. 

From the dipper the ware is carried into a long drying 
chamber, heated by steam pipes, or sometimes stoves, 
or placed on to a mangle drying machine, which is 
constantly revolving at the side of the dipper, and 
which carries the ware through a drying zone and delivers 
it to the ware cleaners in another part of the room. When 
dry the ware has to be freed from glaze on the foot by 
the ware cleaner. Sometimes in the case of figures, 
birds, and pierced ware of all descriptions, the holes 
and eyes, etc., have to be freed from any syrplus glaze 
which may have collected there. This would apply to 
peppers and salts, and many articles of everyday use. 

The glost placers then take charge of the dipped ware, 
and the final process in the actual making of pottery 
takes place. The saggars used in glost ovens are very 
similar to those used in biscuit ovens. They are, 
however, coated on the inside with a film of glaze. 
Otherwise, suction would take place, and during the 
firmg the saggars would absorb the glaze from the 
surface of the ware. In glost placing it is absolutely 
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essential that the pieces of ware should not be allowed 
to touch each other. Various means have been adopted 
to overcome this difficulty, particularly in the case 
of flat. Cranks have the effect of forming a little 
case which will take one saucer, and can be built up 
to the requisite height. Box cranks also have the same 
effect, but are really little boxes each containing one 
article only. These also can be built up to a given 
height. Both the cranks and box-cranks are not entirely 
satisfactory, the former owing to the fact that they 
seem to render the ware liable to spots and bits, and the 
latter to the great space they take up and to the reduc- 
tion in the quantity which the oven will finally contain. 

There is, we think, no ideal method of placing glost 
flat ware to-day. Objections might be pointed out with 
regard to the rearing method, in which flat is placed on 
strips and separated at the top by thimbles, having just 
three points of contact. The objection to this process 
is that these three points are bound to be more or less 
visible when fired. Another method is the dottling 
process, in which the plates are placed on thimbles 
sgparated by round or circular frames. Here, again, we 
have three points of contact. Then there is the banjo 
sagger ; this is a sagger which is really similar to two 
circles joined together. In each circle it is possible to 
place a bung of plates or saucers, but the same objection 
with the points of contact applies here. The manu- 
facturer must, however, use the best possible means for 
his type of ware, and only experience proves to him which 
is the best process for his purpose. Expensive pieces 
like salad bowls are often placed face downwards in order 
to be kept free from dirt. Dirty ware is the greatest 
difficulty in the placing and firing of glost ovens. It 
is well to give as much attention as possible to the 
quality of the saggar marl and the wad clay used. The 
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wad clay is used for making wads or rolls of clay which 
are arranged round the edge of each saggar when the 
saggar is filled. The pressure of the saggar above on 
this wad clay forms the saggar into what is practically 
an air-tight chamber, and this is necessary in order to 
prevent the fire from playing on to the glaze itself, 
or the effect would be disastrous. It practically makes 
each saggar into a little muffle. One can readily see, 
therefore, that the wad clay must be of such quality 
that during the firing and cooling processes it must not 
spit out on to the ware contained in the saggar. Some- 
times it happens that the presence of lime in the saggar 
itself will cause a burst in the saggar bottom, which 
spreads over the whole of the saggar contents. Probably 
more loss is caused in the pottery industry through this 
dirt than from any other cause. Twenty-four to 36 
hours is usually taken for the firing of a glost oven. 
There is no need for the 24 hours delay to drive out any 
combined water in the case of glost ovens, but the firing 
should be a continuous advance from start to finish. 
Sufficient air must be given or the result will be most 
unsatisfactory. Black, blue, wreathed, and sulphured 
ware may all be caused by insufficient attention to this 
very important point. Thirty-six to 48 hours may be 
taken for cooling, and the glost oven should be ready 
for drawing. : 


CHAPTER IX 
DESIGNING AND MODELLING 


WE think it will be some advantage in approaching this 
part of our subject if, instead of speaking generally of 
the whole of pottery designing, we select and describe 
the designing of a few articles of everyday use. We will, 
therefore, select a teapot, plate, cup, jug, and a figure. 

To begin at the teapot, then. In designing the shape 
one has first to consider the material in which it is to 
be made. China has a contraction in firing of one-fifth 
and earthenware one-twelfth, this means not only that 
the shape must be more carefully considered for china, 
but that certain shapes are quite impractical in this 
body. Asa very much larger bulk, however, of teapots 
are made in earthenware, we will suppose that that is 
what is required in this case, and then one has a much 
greater scope in the way of form. 

sthere are certain points to be considered in making a 
good design for a teapot in pottery, the form should be 
simple and the spout one that will pour and not drip, 
a handle that will allow the pot to be picked up easily 
from a tray full of cups and saucers without burning 
one’s fingers against the body of the pot. A cover that 
will not fall off when the pot is tilted at an angle for 
pouring, and the inside of the vessel should contain no 
grooves or angles that will make it difficult to clean. 
It should have a grid that is well bored and whose edges 
are rounded on both sides. Of course, you may have 
all these requirements satisfied and still have an ugly 
teapot, but it is certain you cannot have a good one 
unless these points have attention. The usual method 
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of making such a pot is to cast it in a mould, because 
not only is a more perfect thickness obtained, but it 
is more practical in use and less expensive to produce. 

A dinner plate. We suggest you need a rim upon 
it, not too wide to spoil its usefulness, but deep enough 
to allow the fingers to get between it and the table to 
pick it up. There is an idea that the rim of the plate 
is provided to hold the condiments, but we disagree, 
the fundamental purpose of a rim is to make it practical 
to handle. The bottom of the plate should be straight 
across so as to stand firmly upon the table, and the 
glazing should be done in such a way as to be smooth, so 
that one’s silver is not unduly scratched or worn in use. 

A cup should be simple and pleasant in form with a 
handle that can be used for picking it up. It should 
not be too thick, as a thin one is far more pleasant in 
use, and here it may be said that a machine-made cup 
is better than a hand-made one, and far cheaper. 

A jug should, we think, be fairly large in the open- 
ing, wide at the base to stand firmly, and with a good 
strong handle that gives one security in holding it. 
It should be very simple in form, and strong, and fairly 
thick in substance. If the shape will allow the bottom 
inside to be rounded it is certainly very desirable for 
cleaning purposes. 

In designing a figure for pottery, the first sketch 
design is very often made in wax, just squeezed without 
any particular attempt at finish, so that the necessary 
props for the clay figure may be judged. A very soft 
clay must be used in building up the model of a pottery 
figure, and in designing it, it is an advantage to know 
just where the supports are required, and here one gets 
the benefit of a preliminary wax sketch. The points 
to be remembered are that there shall not be too many 
projecting extremities, which are in constant danger 
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of breakage, and speaking generally the treatment 
should be broad and simple. We shall deal next with 
the modelling and reproduction of such a figure. 

Modelling. Having produced a design suitable for 
its purpose the next necessary process is to produce a 
model of the design in clay, for from this model the block 
or original mould has to be made from which the bulk 
of articles required later are produced. 

Let us suppose, therefore, that it is the teapot pre- 
viously described of which we are about to make a 
model. Presuming that the article is round in shape, 
it is usual to turn upon a wheel the body of the pot from 
a clay block. This block is generally made by the 
thrower upon his wheel and allowed to harden. The 
modeller then proceeds to turn the shape of his design, 
and in the case of this model the clay block may be solid, 
as it is used only for the purpose of producing a mould. 
The body having been turned to the required shape 
the lid is next similarly treated. The spout and handle 
are then modclled from comparatively soft clay to the 
reguired shape, and when this operation has been com- 
pleted the clay model is in a condition hard enough to 
be freely handled. It will be understood how necessary 
this is when it is remembered that from the model a 
mould has to be made in several parts, each part being 
without undercut, so that when used for casting the cast 
may be freely drawn from the mould. 

The same method applies for the modelling of a 
cup or jug, but for a figure which previously we 
promised to describe, the method is much more com- 
plicated. 

Let us suppose that the modeller has succeeded in 
reproducing the design he has in mind, and has built 
up in clay the figure he wishes to reproduce in pottery. 
It becomes necessary for the model to be allowed to 
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acquire a certain degree of hardness. The clay should 
in this condition be about as firm as a piece of well 
matured cheese. To obtain a mould from this model 
it becomes necessary to cut it into several pieces. We 
have endeavoured to indicate what we mean in the 
accompanying photograph, which shows a model of 
a complete figure and the same model cut in the necessary 
parts for a mould to be taken from it, which will be 
capable of reproducing it in pottery clays. It requires 
the most careful handling in this cutting down process, 
as otherwise the potter will experience great difficulty 
in putting together the reproductions. A very thin 
knife, something like a painter’s palette-knife, is used 
for this purpose, as the better the joint the more easily 
the potter is able to reproduce the spirit and pose of 
the original figure. 

It may be advisable at this point to describe the 
method by which, the figure having been modelled and 
moulded, is reproduced in pottery. The method gener- 
ally used is known as casting, and by that we mean 
that the moulds of the figure to be reproduced are filled 
wih slip, which as previously described in former 
chapters is clay in liquid state, that is thinned down 
with water. When the moulds of all the pieces neces- 
sary to reproduce the figure have been filled with slip 
and allowed to remain for, say 20 minutes, a coating 
of clay becomes attached to the walls of the mould. 
When this coating is thick enough, the remainder of the 
slip is emptied from the mould, with a result that the 
interior of the mould is filled to a certain thickness 
with a clay wall, which will form all the several 
parts of the figure. Having been allowed to harden 
they will further contract away from the mould, 
which is then opened and the parts removed. The 
joints of the mould always, of course, leaves a raised 
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sedm upon the clay, and the first business of the figure 
maker is to remove this seam from each part. The 
parts having thus been prepared and assembled, the 
smaller pieces, such as the arms and the head, are attached 
to the body of the figure, again by means of slip. The 
two clay joints thus fixed together with slip, which 
hardens, then become a continuous piece of clay, and 
when they have all been attached the figure appears 
in the form of the.original model. It requires very 
successful handling on the part of the maker to re- 
produce the artist’s original design, because not only 
the body of the figure, but each part is hollow and only 
of a slight thickness, and would readily, if squeezed, 
become distorted and out of shape. 


CHAPTER X 
MOULD MAKING 


THE moulds used in the pottery trade are made of 
plaster of Paris, and are necessary because modern 
commercial conditions have rendered it impossible to 
supply, at a competitive price, articles made by the old 
throwing process on the potter’s wheel. This process, 
though still in use, has gradually given place to the 
quicker and more economical one connected with 
the use of plaster moulds. In order, therefore, to 
understand fully what is meant by ‘“ moulds” when 
they are referred to from time to time, it is just as well 
to have a chapter dealing with them. Even where 
moulds are used there are certain hard and fast rules 
in connection with the manufacture of pottery that 
cannot be departed from. There are certain shapes 
that are practically impossible to make successfully. 
The outline of every piece has to be considered in view 
of the fact that, especially in the case of china, at some 
period of the firing, it arrives practically at melting 
point. Then again, the standardizing of shapes must 
always be the same. Otherwise you get variations in 
size and shape in a finished tea set or dinner set. Par- 
ticular attention has to be paid to flat moulds in order 
that they may run perfectly true on the jigger-head. 
To-day there seems to be a greater appeal for the simple 
and beautiful outline rather than the elaborate emboss- 
ment which was prevalent during the early part of the 
century. It will thus be seen that the position of a 
modeller producing the original model from which the 
mould maker has to produce and reproduce his moulds 


112 


MOULD MAKING 113 


is not an easy one, and it is always better, if possible, 
to have your modeller and art director working together 
in the production of the various articles made. The 
whole object should be to produce articles of beautiful 
design that can be manufactured simply, with small loss, 
and therefore at a price that will appeal to the general 
public. It then follows that the workman is able to 
earn a fair wage, the manufacturer a fair profit, and the 
goods can be sold at a popular price. 

Plaster is obtained in England principally from 
gypsum quarries situated in Derbyshire. This gypsum 
is mined, ground into a fine powder, and then subjected 
to heat on a kiln very similar to the kiln previously 
described for the drying of potters’ materials. This 
process is called boiling because, as it continues, the 
plaster bubbles, owing to the driving off of the moisture 
contained therein. It is turned over and over by the 
use of a wooden rake until the requisite temperature is 
reached. Then it is allowed to cool and is resifted. In 
this condition it should be ready for use. Plaster can 
easily be spoiled in the preparation by imperfect boiling. 
If overboiled it swells more than plaster which has been 
correctly treated ; 1f underboiled it takes very much 
longer to blend, and these variations prove very decep- 
tive to any but experienced workmen. Sometimes the 
plaster is so faulty that it will not set properly, and the 
result may be that it spoils the expensive cases used 
for making the moulds. It is a general principle in the 
potting trade that for many cast articles the plaster 
should be blended so as to form a soft mould. This is 
done by adding more water. For most other purposes 
an excess of plaster is added, and this gives a very hard 
and durable mould which has a long life, supposing 
always that the plaster is good and the blending has 
been properly carried out. There is quite an art in 
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blending plaster. It must not be allowed to stand too 
long in the jug, otherwise it goes past the proper point 
for pouring into the case, and is never really satisfactory 
in use. It will be obvious that only perfectly clean 
water should be used for plaster blending. It is easily 
possible in a mould maker’s shop to use it partially dirty 
for this purpose, and the effect would help to increase 
waste and loss to the manufacturer, for the simple 
reason that moulds mixed with dirty water seem to 
rot and perish very quickly. 
Mould maker's tools consist of— 


Cottles Files 
Scrapers Gouges 
Knives Callipers 
Natch knives Straight edge 
Rifflers Set squares 
Compasses Whirlers 


and in some cases a jigger 1s required. 
A blending jug to hold somewhere about two to four 
gallons is, of course, the first necessity. 
Let us consider, instead of discussing the whole thing 
*venerally, the making of one mould from the original 
model of a jug. When the model comes from the 
modeller the first thing the mould maker has to do is 
to see that it has a perfectly true bat fixed in the exact 
centre of his whirler. This is the base on which the 
mould has now to be built. The jug as it comes to the 
mould maker is to all intents and purposes a replica 
of the article that will ultimately be manufactured and 
sold, but instead of being hollow it is in solid clay. The 
mould maker’s first task is to fix to this original model at 
the top and bottom a flanged spare turned out of clay. 
This spare fits exactly to the edge of the jug bottom, 
and in the case of the top of the jug the spare 1s arranged 
so as to leave just the requisite thickness required in 
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the finished article. These spares are fastened on to 
the model by pins which can easily be removed. After 
this preliminary process the jug is laid on its side in 
such a way that the seams from spout to bottom on 
one side, and from top to bottom on the other side, are 
perfectly horizontal. The jug has to be propped up 
with small clay blocks until this is accomplished. Then 
further clay is added, and the clay at the sides is so 
fashioned as to form a complete half of the jug body. 
Sometimes the hafidle is incorporated in this process, 
particularly in the cheaper grades of china and earth- 
enware, but very often the handle is dealt with separ- 
ately. The net effect of this process, therefore, as we 
look down on the model, shows half of it. Plaster 
bats are arranged at the top and bottom of such height 
as to give the necessary thickness to the resultant block 
when the plaster is poured on the model. The outside 
of the block is formed by cottles tied round with cord, 
and as soon as the plaster is blended it is poured on to 
the model, and we have one side of the original 
in a permanent form. After the necessary time has 
elapsed to allow the plaster to set, the cottles are re- 
moved, and any spare plaster is scraped away, and the 
final form of one-half of the block is secure. When the 
plaster has thoroughly set the half block and model 
with the bats still attached is turned over, the surplus 
building up clay removed, and the process of building 
up the model so as to keep the seams perfectly hori- 
zontal is again gone through in much the same way as 
originally explained. We now have revealed to us 
half the original model, but also in addition to this one 
side of the block mould. This extends from the seams 
at a thickness of about 14 in. or more according to the 
size of the model. The plaster here has to be scraped 
and finished, and in order that the top side shall fit 
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exactly into the bottom side, four natch holes are 
bored, two on each side into the bottom half of the plaster 
block. When the sides are built up again, and the 
plaster is poured on to the model these holes are filled 
up by the plaster, and form a lock which prevents one 
side from slipping away from the other. You thus have 
a complete jug so far as the sides are concerned The 
next procedure is the formation of the bottom. It 
will be easily understood that absolute accuracy must 
be obtained. This can be done by placing the model 
and block on to the jigger top downwards. The spare on 
the bottom already referred to is now removed, revealing 
the bottom of the original model. This has to be tested 
very carefully to see that it runs perfectly true on the 
true bat previously mentioned. When this is ascer- 
tained the mould maker proceeds to turn up the newly 
added plaster block so that it also is true both as regards 
the sides, bottom, and top. The block mould is now 
ready for the addition of the bottom. 

It ought to be mentioned here that plaster can be 
prevented from sticking to plaster by the sizing process. 
’This process consists of painting over the plaster surface 
with a mixture of pure soft soap boiled in water. The 
surplus of this is carefully sponged away, leaving a film 
which has to be renewed every time the plaster is poured 
on to the block or case. In this way the surface of cases 
are preserved indefinitely. The greater the cleanliness 
and care the longer the life of the case. 

Previous to forming the bottom of the block, 
natches are bored, three on one half the side and two 
on the other half. It is necessary to have this distinct 
so that there is never any query as to where to put the 
sides when the final moulds are being assembled. The 
cottle is again wrapped round the whole model and 
block, plaster is poured on, allowed to set, the spare is 
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turned away, and in about half an hour the whole 
article can be separated, the original model removed, 
and we have a hollow copy of the original, which is the 
mould maker’s pattern. This original is numbered, 
entered in a book, and placed in the mould maker’s 
store room. From it cases are made which are replicas 
of the original model plus the necessary spares, etc., 
to enable moulds to be made in bulk. 

Moulds. It sometimes happens that 15 or 20 dozen 
moulds are wanted of one shape or pattern, and in a 
case of this sort, after the original block is prepared, 
probably half a dozen cases will be made from it.. The 
cases also have their special place in the store room, 
but are, of course, neither so expensive to make nor so 
important as the block mould. If the block is broken 
the whole process has to be gone through again from 
the beginning, namely, modelling, blocking, and casing ; 
but a broken case can easily be replaced. There are 
thousands of different models stored away in any large 
factory, and it is always wise to keep a book recording 
the position in the store room of such models. Usually 
dlocks and cases are made as hard as it is possible for 
the plaster to be blended, while the moulds are a little 
softer, thus if anything has to go it is the mould that 
will break rather than the original hard case. Some 
moulds are not made in the comparatively simple way 
already mentioned, but have to be made in even six 
or any number of parts, and here the mould makers’ art 
becomes a very interesting and difficult problem. It 
is probably the most important of the processes of a 
factory. If the seams are not true, or in the case of 
flat moulds, are not exact in every detail, so that when 
a new batch of moulds is sent out there is no variation, 
the potter when he comes to make his ware from them 
will be up against almost insuperable difficulty, and the 
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resultant loss in manufacture will be very greatly 
increased. The great essential in mould making is 
cleanliness, and the observation always of certain 
specific rules which must not be departed from. There 
is hardly any limit to the shapes that can be made in 
pottery, but a potter has to consider the ultimate cost, 
the reduction of losses, and therefore the most difficult 
articles are generally ruled out as impossible. 


CHAPTER XI 
SOME TYPES OF POTTERY DECORATION 


THERE is, perhaps, no decorative process that requires 
more technical knowledge than that of pottery. The 
reason for this being the high degree of temperature at 
which colours are developed. The enamel kiln is 
ordinarily fired at a temperature of 800 to 900 degrees 
centigrade, and the hard kiln to about 950. 

The colours used for the decorations of pottery 
are made with a base stained with metallic oxides, 
mixed with a suitable flux to fasten them to the 
ware. 

The two ordinary methods of decoration are under 
glaze, and enamel, i.e. on the glaze. The former has 
certain advantages for domestic ware as the patterns 
never become worn or defaced in use, the palette, 
however, is somewhat limited. 
¢ In underglaze decoration the pattern is put upon 
the bisque and generally hardened on the ware by firing 
at a low temperature. This is necessary so that the 
oils with which the colours are mixed for working may 
be burnt away, otherwise the glaze which is mixed with 
water would not adhere to the pottery. 

This method of decoration requires very direct work, 
the artist must know exactly the effect at which he is 
aiming, as no erasing can be effected. 

In a hand-painted job, the design should be sketched 
on the ware with either a lead pencil or Indian ink, 
and the colour mixed with pure turpentine applied 
boldly with considerable weight of colour, this is neces- 
sary because although the colour in firing is protected 


120 


LISILUVY NV 
9% “Old 


= ————— 





122 POTTERY 


by the glaze, it has to withstand a higher degree of 
fire, anything up to 1,100 centigrade. 

In commercial work the pattern is frequently printed 
on the ware and filled in with colours, thus giving a 
very pleasant effect. 

Much greater freedom may be employed in painting 
on the glaze and the general effect of the work is entirely 
different from the underglaze process. 

It is usual to sketch the design in Indian ink, and it 
is possible and easy to rub it out and replace it until a 
satisfactory design has been obtained. 

The colours for enamel painting should be carefully 

ground on a pottery tile with a palette knife and mixed 
with oil of turpentine, great care being taken to obtain 
the oil pure and of good quality. The easy working of 
the colour is much improved by adding a little “ fat 
oil’ of turpentine, which gives it a smoother capacity 
for covering surfaces in applying washes. If it is 
desired to keep the colour open, the addition of a little— 
a very little—oil of aniseed will effect the purpose. 
, It is quite possible to mix some of the colours together 
to vary the tint, but speaking generally it is advisable 
for the beginner at least—to paint in pure colour, and 
obtain the variations by applying another colour over 
the first in a second fire. This means if the correct 
combinations are used, transparency and brilliance. It 
may be necessary to have the pottery fired three or 
even four times if great depth and variety of colour is 
required, 

Printing is a method by which a considerable quantity 
of commercial pottery is decorated. The pattern is applied 
to the ware generally in outline, and is then elaborated 
by.the addition of other enamel colours, a good deal of 
the work thus being handwork. It is quite obvious, of 
course, that if the design instead of being printed were 
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drawn by hand, the ware could not be produced at a 
price to meet the needs of the large mass of people. 
It is, however, a perfectly legitimate pottery process, 
and one of the very early ones used in the decoration 
of English earthenware and china. Liverpool and 
Worcester were the first English factories to use this 
method, and it was known as transfer-printing. 

Lithography is now used very considerably, and is 
capable of producing very pleasant and economic 
results. The designs are drawn on stone in a grease 
paint, a different stone being used for each colour, or 
each variation of the same colour. 

The pattern is then taken off the stone on thin paper, 
every stone contributing its share of the design according 
to the number of colours used in it. When the whole of 
the colours are thus transferred to the paper and allowed 
a few days to dry, the paper is covered with a transparent 
varnish, which soon hardens and allows the “ sheets,” 
1.e. the design on paper, to be stored for use as required. 
Much very shocking design is produced by this method, 
but also very choice and neat ones. Generally it may 
be said that designs to be good for this style, should 
not ape painting, but should be characteristic of the 
process, the outlines neat, clear, and well defined, and 
the colours flat. There is no other ceramic decoration 
for domestic ware capable of giving so multi-coloured 
an effect at such small cost, and it is therefore very 
largely employed. 

The design is applied to the ware by cutting the paper 
approximately to the pattern, and after sizing the ware 
applying the paper to the correct position on the article, 
it should then be pressed on with a rubber, and after 
a short time washed off in water, when the design 
will be found attached to the ware. It is then fired in 
the enamel] kiln. 
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Many of the more simple and artistic processes, 
although not used extensively in modern pottery produc- 
tion, are of the greatest interest to the pottery student. 

Slip painting is a delightful way of obtaining broad 
and simple effects, and as a medium is extremely pleasant 
and easy in use. The slip about the consistency of 
cream is painted on the clay before the bisque fire, and 
may be applied with a sable or hog hair brush, very much 
like oil colours are put on a canvas. It is, however, 
absolutely necessary that the pot itself must be in a 
“green ”’ condition, about so hard that one’s nail will 
easily cut out a portion of the surface ; otherwise the 
applied pattern will all peel off in firing, the result being 
a complete failure. 

The article should not be soft enough to bend, but 
should show no powdery white on either surface or 
edge. That is a reliable test. The slips are stained with 
metallic oxides, and a very fair range of colours in low 
tones can be obtained. For bold work it is an excellent 
and effective process. 


CHAPTER XII 
ENAMEL KILNS 


HARDENING-ON and enamel kilns are very similar in 
their construction. These kilns are of the muffle type, 
i.e. the flames are not allowed to come in direct contact 
with the ware, but run underneath and round the sides 
of the kilns from the fire mouths along flues so arranged 
that they are equally distributed over the whole portion 
of the kiln as near as is practicable. The muffle may 
measure anything from 3 ft. high to even 10 ft. or 12 ft., 
and the same in length, with a width of about half the 
length. The mouths are arranged at the side, and level 
with the bottom of the kiln chamber itself, and flues 
arranged as previously mentioned carry the heat into 
a tall cone, finishing in what might very simply be called 
a bottle-shaped chimney stack. The opening to the 
muffle is closed by iron doors having two spy holes, 
which enable the fireman to inspect the inside of the 
kiln from time to time. The iron doors are protected 
from the heat by a firebrick lining. All crevices are 
stopped up with china clay softened down to the con- 
sistency of a paste, but this stopping up must never be 
carried out until the firing has been in progress sufh- 
ciently long to expel all fumes from the kiln. Coal is 
used for the raising of the necessary temperature, and 
the firing usually takes 10 to 12 hours. Great care has 
to be exercised in order that sulphurous fumes may not 
penetrate through any cracks or crevices in the side of 
the kiln, or disastrous results would ensue. The muffle 
of a new kiln is always thoroughly lime-washed before 
use. Afterwards it may be found necessary to stop 
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up any cracks which have developed in the brickwork 
of the kiln with the aid of china clay, again washing 
over with lime wash. 

In the case of china these kilns usually contain from 
400 to 500 dozens of ware. In spite of every effort to 
construct the kilns so as to obtain uniform temperature 
throughout the muffle, it has been found in practice 
that this is almost impossible. Experience has shown 
that in the actual placing of the ware, great care must 
be taken. It is, therefore, necessary to put only those 
articles that will not suffer from any excess heat in the 
danger places, owing to the fact that certain colours 
allow for a very slight margin of temperature, 20 degrees 
in excess of the correct heat being sufficient to destroy 
the tint. As previously mentioned, the temperature 
required for the firing of enamel colours varies from 
800 to 900 degrees centigrade. This heat is sufficient 
to cause the glaze to soften slightly on the surface, and 
methods have had to be invented for the placing of 
ware in the kilns in such a way that no two pieces are 
allowed to touch. In order to prevent this contact, 
and to enable the manufacturer to fill the kilns to the 
greatest advantage, various articles made of a hard 
semi-vitreous body, and known in the trade by such 
names as “ butterflies,” ‘‘ dumps,” ‘‘ thimbles,’’ and 
“stilts ’’ are used. They are made in many shapes, 
and in such form that while separating the actual ware, 
only the finest point comes in contact with the glaze. 
For better classes of ware, and expensive pieces, it is 
usual to place the ware in cranks, which are really 
skeleton cases, each small case containing one piece, and 
one may even go so far as totally to enclose the piece 
in a small case or box crank of its own. Thimbles are 
also used much in the same way as already explained 
for placing ware in the glost oven. Naturally, the use 
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of these articles is quite an expensive part of the 
manufacturing processes. 

Modern research has resulted in the introduction of 
various types of continuous kilns for the firing of enamel 
colours. The “ Dressler” and ‘Climax’ may be 
cited as types of these kilns, which have proved very 
successful under the right conditions, but there are in 
use simpler types which only cost a few hundred pounds, 
and are capable of an output of 6,000 dozen of ware 
per week, resulting in a saving of 50 to 75 per cent 
of fuel as compared with the use of ordinary kilns. 
One other great advantage in. the continuous enamel 
kiln is that there is great freedom from dust and kiln 
dirt. Probably, however, the greatest improvement 
effected by this method of firing is in the colours. This 
is due to the fact that the colours are brought up to the 
required temperature in a shorter period of time. This 
gives the desired brilliancy, and avoids to a large extent 
an excess of volatilization from the colours. A pro- 
longed firing in nearly every case tends to make an 
senamel colour become very dry, due to the reason 
explained above. No great space is required for a 
simple kiln of this description, a room 15 yards square 
being quite adequate for the purpose, and it can be 
highly recommended to any potter who is only satisfied 
with the best possible. 

In cooling a kiln the stoppings from round about the 
doors may be removed a few hours after the fires are 
out. Sometimes it is necessary to cool very quickly, 
but this results in dunting, and is thus a source of 
increased loss. Especially where very large articles are 
placed in a kiln as much time as possible must be 
allowed for the cooling process. 

The kiln records, with particulars of the count, the 
percentage of loss, and the fuel used, is required. 
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All the ware that has been paid for and placed 
in the kiln should be accounted for. The value of 
a record of this description increases as the years 
go by. 

Kiln losses are caused by a number of faults which 
are common to the trade— 

1. OVERFIRED. The tint of the colours in this case 
will sometimes be spoiled hopelessly, and may even be 
crazed or blistered. 

2. UNDERFIRED. Here the colours will be short of 
the necessary brilliance, and in the case of gold, although 
there may be the brilliance, it would be quite easy to 
rub it off with the finger. 

3. Spit-ouT. This type of fault is very difficult to 
control, the reason being that it is due to so many 
causes. It is often put down to dampness in the ware 
itself, this assumption being due to the fact that old 
white ware that has been decorated often develops 
this fault during the kiln firing. Personally, we have 
doubts as to this assumption being correct, but one thing 
1s certain, it is always better to use ware for decorating 
that has not been lying about for any length of time. 

4. SULPHURED WarE. This may be due to bad 
stopping of the muffle, or insufficient lime-washing, or 
even to some fault developing in the muffle‘during the 
firing which was unobserved when the kiln was being 
prepared. It may also be due to a faulty method of 
bating (stoking up). 

It is always necessary in the firing of pottery ovens 
and kilns to allow sufficient air space over the top of the 
fuel. Otherwise sulphurous fumes in excess are almost 
capable of penetrating through the most perfect type of 
muffle. Dirty ware, chipped ware, kiln dust, rubbed 
ware (i.e. colours rubbed off by careless handling), 
are all kiln faults that are due to carelessness, and 
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should be closely checked by the manager of the 
department. 

Polishing. Ifa kiln happens to be at all overfired, 
it often results in stilts leaving marks on the surface of 
the ware which are very objectionable. These marks 
have to be removed by experienced workmen called 
“polishers.” The polishing is done on a lathe driven 
by machinery. The polisher is supplied with a series 
of grinding and polishing wheels, some of them made 
of carborundum having various grades of fineness, and 
also wood and cork wheels. It will thus be seen that 
an expert workman, with the aid of these tools, can 
remove all slight faults, and bring back the surface of 
the ware to its former condition. 


CHAPTER XIII 
COSTING 


Costs of Production are always difficult to arrive at in 
the pottery industry. The principle adopted is fairly 
simple, and may be,more easily understood by con- 
sideration of the following details required in arriving 
at an estimate for any given article— 
Clay 
Moulds 
Making 
Clay loss 
Biscuit firing 
Biscuit loss 
Glost firing 
Glost lost 
Dead expenses 
Net cost of white ware. 
If decorated the following particulars have to be 
added— 
Cost of colour 
Printing 
Gold 
Kiln firing 
Kiln loss 
Dead expenses 
Net cost. 

To this is added the profit. 

It must be said, however, that in no case can these 
figures be regarded as absolutely accurate. It has been 
said many times that it is impossible to get at the exact 
cost of making pottery ware. Only experience over 4 
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number of years can guide one as to the possibilities 
as regards any particular type of decoration, but this 
experience along with the method outlined gives results 
that for general use are to all intents and purposes 
satisfactory. 

The getting up of orders on a factory is a very import- 
ant part of the organization. Many systems are in 
vogue, but it would be difficult to describe in writing 
the most satisfactory type of system. So much depends 
upon the personality of the management, and the care 
and attention given to the orders in hand. 

A pottery is very much like a human being. If one 
part goes wrong it affects the whole. A stoppage in 
any part may bring the whole organization to a standstill. 
Losses, unless carefully checked, may creep in to an 
alarming extent. It is absolutely essential, if satis- 
factory results are to be obtained year by year, that all 
losses should be carefully checked—clay losses ; biscuit 
pitchers per oven in dozens and weight ; the percentage 
of glost losses divided up into its various types, lump, 
thirds, seconds, oven ware, cracked, and broken, returns 
to the dipper. The percentage of good out of the glost 
oven varies in different factories, but it is always of 
great value to be able to compare the losses of one 
period with another. 

Another item of great importance is the percentage 
of wages as compared with the net packing. A simple 
balance sheet can always be made by taking wages and 
all purchases including rates, rent, etc., and deducting 
them from the net packing. Care, of course, must be 
taken here to see that nothing is left out. Otherwise 
the result is bound to be wrong. 

Stock-taking must take place every year, or more often 
if necessary. It has a particular value in that it checks 
losses which take place in works utensils, it shows if 
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there is any increase in the bulk of materials stored 
about the place, or if there are any odd lots of ware in 
the finished warehouse that have been allowed to 
accumulate. All these things are just the business side 
of the industry. At the back of it all one feels the 
mystery, charm, and elusiveness of this fascinating and 
delightful trade. The instinct to make pottery passes 
on from father to son from generation to generation, 
both among the employers and the craftsmen. Many 
of the results obtained are purely through that instinctive 
knowledge which comes through familiarity with any 
given process. The achievement of some new ideal 
either in decoration, body, or glaze, tested and proved 
in the firey heart of a potter’s oven, always adds its 
charm and zest to this most complicated and yet 
enthralling industry. 
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GLOSSARY 


Arks. Storage bins. 
BaSALT WarE. Similar to Wedgwood’s black ware. 


BeppinGc. Method of placing flat ware employed by china 
makers. 


Cuuck. See page 62. 

CLAMMINGS. Entrance to oven. 

CortLEes. Leather strips of various widths. 

Dryinc Kin. See page 43. 

Duntinc. Splitting caused by inrush of cold air. 

EXPANSION CHAMBER. Empty enclosed space above drying 
stove. 

FETTLING. Sce page 66. 

GREENHOUSE. Place where clay ware is stored before firing. 


JASPER WaRE. Wedgwood blue ware often decorated with 
raised white figures. 


Natcu. Underpart of saucer bevelled to fit brass head of 
making machine. 


ParIAN. Ivory Heraldic body as Goss. 

REDUCING Fire. Smoky impure fire—opposite of oxidizing. 

Rinecs. Grooved circular pieces of clay which keep the cups 
straight during firing. 

RUNNERS. Blocks of chert stone. See page 36 

SaGGARS. See page 80. 


SALT GLAZE STONEWARE. Glazed by salt thrown in the hot 
fireplaces, thus creating fumes which glaze contents of oven. 


SET. To become hard on settling. 


StuG Iron. Iron strengthening band, keeping grinding pan 
arms in position. 


Vitrosity. Like glass. 


VoLaTILizaTion. Colours improperly treated sometimes 
evaporate. 


WreEATHS. Marks due to faulty workmanship. 
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THE FIRE HAZARDS ASSOCIATED WITH 
THE MANUFACTURE OF CHINA AND 
EARTHENWARE 


By Tuos. HartLey, F.C.LI. 


LITTLE needs to be said about what are known as 
Common Hazards. The materials actually used in the 
making of pottery are none of them inflammable, and 
the ordinary common-sense rules apply to the lighting 
and heating arrangements, with certain exceptions 
which will be mentioned later. The first six chapters 
of this book deal with wet processes almost entirely, 
and not until the “ drying’ stage is entered upon do 
we reach the serious special hazards. 

Stamping. Some few articles are stamped from 
plastic clay (e.g. small fruit dishes, stilts, spurs, and the 
like), while tiles and pieces of electric porcelain arc 
stamped from clay dust. Paraffin, or a mixture of 
paraffin and tallow, is often used for the cleaning and 
lubrication of the dies in the stamping-press, and some 
little risk arises both from the use and storage of such 
materials. Where plastic clay is used and the stamping- 
presses are many, the risk is more serious. Each worker 
has a shallow vessel containing oil, and in time a good 
deal gets spilled on to the benches, which should be 
frequently cleaned ; the vessels should be emptied and 
the stock cleared into storage each night. 

Drying arrangements vary greatly, and it is only 
possible to refer to a few in detail. Drying of clay ware 
is carried out either in a separate room, or in a “ drying 
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stove,” not always easy of access. The heat is derived 
usually from a stove-pot or steam-pipes, sometimes 
from a fire-heated flue, and occasionally from hot water- 
pipes, or even hot air ducts. If a separate room is 
used the ware is carried in on loose shelves or “ work- 
boards,’ which are placed on wooden supports or 
stillaging lining the walls. Such a room has to be cleaned 
out every night to comply with the Home Office Regu- 
lations, and this should prevent the accumulation of 
refuse on the floor. When a stove-pot is used it is 
placed about the middle of the room ; great care should 
be taken to protect the floor, and to prevent either 
shelving or stillaging coming near the pipe. A good 
deal of heat is needed to dry the moist clay, and it is no 
uncommon thing to see such a stove red-hot. If pipes 
are used they are led under the stillaging a few inches 
from the floor, and in flue drying the flues take the same 
course. Flues are apt to deteriorate ; iron stillaging 
is objected to on account of the danger from rust. It 
is important that all woodwork be fixed well clear of 
the flues and firing-place. 

Prying-stoves wholly or partially enclosed with 
woodwork are very common, and are often carried in a 
range down the centre of a long room. Many are of 
the revolving type like huge turnstiles (called “ dobbins ” 
—see illustration on page 78), but there are many types. 
The feature to note is the large amount of woodwork 
in construction, and the fact that it is so dry as to be 
readily ignited. Many serious fires have originated in 
these steam-heated stoves, but, as a rule, the whole 
range is destroyed and the cause of the fire untraceable. 
Being more or less closed in they are not easy to examine, 
and may be used for the deposit of any rubbish the 
workpeople want to get rid of, e.g. string and greasy 
lunch-papers. 
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The “‘ drying tower ” (see page 100) is steadily grow- 
ing in favour as an adjunct to the dipping house, and 
is practically free from risk. 

Experiments are sometimes made to utilize the waste 
heat from ovens and kilns of the continuous type, and 
any such cases require very careful examination for 
inflammable material in proximity. 

Ovens. A description of the ordinary potter’s oven 
is given in Chapter VII, and it is there shown that the 
firing process covers @ period of about three days. The 
maximum temperature reached varies with the kind of 
ware, and in the “ glost ”’ oven the heat is always less 
than in the corresponding ‘‘ biscuit” oven. Manifestly, 
however, in any process requiring a temperature of 
over 1000° C. there must be serious fire risk, unless the 
heated air and all products of combustion are confined 
to their proper channels. The oven and hovel together 
are intended so to confine them, and in the case of a 
new structure this intention is often realized. It must 
be noted, however, that the alternate heating and 
cooling involves alternate expansion and contraction 
of the oven, and this may lead—does in fact lead—to 
the cracking of the brickwork, even though it is held 
together by “ bonding irons.” A further point is that 
often the cooling of the oven—more especially the glost 
oven—is assisted by the partial breaking down of the 
brickwork (or ‘“‘ clammings”’) with which the oven 
doorway is closed when under fire. The heat is then 
no longer confined to its proper channel, and very serious 
risk may arise, the degree of risk depending upon the 
relation of the oven and hovel to one another, and to 
the adjacent buildings. 

In one type of oven the hovel is quite a separate 
structure, and the fireman works in the space between 
the two. Usually, such an oven stands quite outside 
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any buildings, and is only connected by a doorway 
opening from the building into the hovel. It is much 
the safest type of oven; there is, indeed, very little 
risk so long as the separation of the two structures is 
maintained, Sometimes, however, after the clammings 
have been partially broken down the oven and hovel 
are united by a temporary tunnel (or “‘ fleek ’’) carried 
from the one doorway to the other. The space is thus 
bridged over, and the heat may be conducted through 
the hovel doorway into the adjacent building. 

In other types of ovens, known variously as ‘cone ”’ 
and “skeleton’’ ovens, the hovel is not a detached 
structure ; it may be built close up to the oven or 
actually on the same foundation. In such a case— 
which may be distinguished as a “‘ combined oven and 
hovel ’—special hazards arise. If the combined struc- 
ture passes only through a shed building, and the shed 
roof is lofty, there is little risk except to the roof itself ; 
if that roof has a fire-proof ventilator over the oven 
doorway which can be opened when the cooling begins 
the risk is reduced ; better still, of course, if the roof 
is fire-proof. It is, however, quite a common practice 
to carry ovens of this type through storied buildings, 
in which case the room on the ground floor into which 
the ovens open is used asa “ saggar house ”’ or ‘‘ placing 
house.’’ When a hole is knocked in the clammings the 
heat escapes, and the space between the hovel and the 
oven should be sufficient to allow of its being conducted 
in safety upwards. If the space is not adequate, the 
heat plays upon the ceiling of the placing house, and if 
that ceiling is not fire-proof the security of the building 
will depend entirely upon due care being taken to 
postpone the breaking down of the clammings until 
the oven has cooled to a safe point. Even if the ceiling 
is fire-proof—nominally—it may be found that there are 
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holes to admit of the working of the ‘‘ damper ” chains, 
and through these the heat may get access to inflam- 
mable material on the floor above. 

In the upper part of a storied building containing 
an oven there are also special hazards. If the roof 
timbers are supported by the hovel they should be 
properly corbelled, and the floor timbers should be 
carried on an adequate string-course. No woodwork 
should be in contact with the hovel, and special care 
should be taken in this connection in the neighbourhood 
of the oven shoulder. The heat from the “ shoulder 
holes” plays on the inside of the hovel and creates a 
very dangerous zone. 

Fires have also been caused by the heat from the 
“trial holes ’’ (see page 90). Sometimes these holes 
are too near a non-fire-proof ceiling, and the loose bricks 
with which they are supposed to be stopped are not 
always replaced during the period of cooling. 

The ovens considered above are ‘ up-draught ’’— 
the common type—and the smoke, etc., during firing, 
is carried out of the oven through holes in the crown. 
Down-draught ovens are, however, also used, and in 
these the smoke rises first to the oven crown in which 
the holes are closed by dampers, then down between 
the “ bungs ” of saggars, under the floor of the oven, 
and thence up flues in the outer shell of the oven, passing 
finally out at the dwarf chimneys built at the top. These 
flues bring the heat nearer the outside of the brickwork, 
making precautions as to woodwork in contact even 
more desirable. Where several down-draught ovens 
are built together the outer hovel is sometimes dispensed 
with, and they are connected by an underground flue 
with a separate chimney stack. 

The newer types of oven, the tunnel (e.g. the 
“ Dressler ’’ and the ‘‘ Marlow ’’) and the chamber (e.g. 
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the ‘Shaw ”’), are usually erected in a special shed 
building, and provided there is no woodwork in prox- 
imity there is little risk. Tunnel ovens and kilns are 
nearly always fired with producer gas, and the usual 
risks in connection therewith must be taken account of. 
The same remark applies to chamber ovens, which are 
generally built in a series of about twenty. Here there 
is no fixed firing zone, as in the tunnel, but the chambers 
are under fire in succession, the waste heat from the one 
under fire being utilized to warm up the next in series. 
An important point about all these continuously fired 
ovens is that somewhere there is necessarily a flue which 
is rarely cool. Heat applied continuously will at last 
get through a thick body of brickwork, and examination 
is necessary. 

Kilns. Where a “‘slip kiln” is used (see pages 44 
and 52) it is only necessary to guard against woodwork 
in proximity. 

In some potteries certain of the glaze materials undergo 
the process of “ fritting’’ (see page 99). The “‘ frit 
kiln ’’ is only occasionally used, but the temperature 
reached is high, even higher than the biscuit oven. It 
is usually in a separate shed, and the danger again 
arises from woodwork in proximity to the kiln or in 
contact with the chimney. 

A kiln known as a “ hardening-on ’’ kiln is often used 
in connection with the printing house. It is fired at a 
low temperature to drive out the oil with which the 
colours are mixed. The risks are similar to those of 
the enamel kilns but relatively less. 

The principal kilns are those used for the firing of 
ware decorated on the glaze, and these “ enamel kilns ”’ 
are described in Chapter XII. They are fired at a 
lower temperature than the ovens, but the heat is quite 
sufficient to make them a serious hazard. The time 
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of greatest danger is after the kiln doors are opened 
to assist the cooling ; a considerable body of heat then 
escapes, and though the risk is less than that of an oven 
similar precautions are needed. Usually such kilns 
open into a small shed, which should have a fire-proof 
roof or ventilators. If a kiln opens into a storied 
building it may be possible to protect a non-fire-proof 
ceiling, and so reduce the hazard. 

Short tunnel kilns are sometimes used to fire decorated 
ware, and woodwork in construction should be exam- 
ined. A more serious risk arises from the circular 
continuous kiln (e.g. the Climax) in which the fires may 
be maintained for weeks together. Such a structure 
should be kept in good condition, and care taken that 
the flat top of the kiln is not used as a dumping place 
for any inflammable material. 

Decorating. A decorating process in which many 
hands are engaged is printing, and associated with this 
are certain minor hazards. The colours used are, of 
course, metallic, but the medium is a special “ printer’s 
oil’”’ made from such ingredients as linseed oil, tar, 
rape oil, and resin. The mixing of these by boiling 1s 
a process which is attended by great danger, and 
should not be allowed in any building. In the printing 
shop a hot table or stove is required on which the copper 
plates and colours are manipulated. If this stove is 
fire-heated, protection of the floor is called for. The 
copper plates when done with are cleaned usually with 
spirits of tar, which is rubbed off with sawdust kept in 
a wooden box. This sawdust in time gets impregnated 
with oil, and may easily be set on fire. In the trans- 
ferring shop where the printed tissue is cut up and 
applied to the ware, there is a considerable litter of 
greasy paper, which should be cleared away and burnt. 

The colours used by the painters and enamellers are 
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mixed with spirits of turpentine or fat ‘oil of turpentine, 
and the presence and storage of these materials are 
points needing attention. 

Gilding introduces another element of nsk. Gold and 
gold-colours cannot be wasted. Any surplus is cleaned 
off the ware with rags, which are also used to clean the 
palettes and brushes, etc. It is usual to allow these 
rags to accumulate until it is worth while to burn them 
for recovery of the gold. As the rags accumulate they 
become liable to spontaneous combustion. They should 
be kept in a metal or brick bin on a fire-proof floor. 

Groundlaying by means of dry colours, and aero- 
graphing, in which process the colour is sprayed on to 
the ware, are both done in front of hoods connected 
by wooden trunking with an exhaust fan. Cotton wool 
is used for cleaning, and this is apt to get drawn into 
the trunking when it may accumulate on the fan bear- 
ings. Fires have been traced to this as a probable 
cause. 

Packing. The material commonly used for packing 
is straw, and many fires have originated in this depart- 
mgnt—usually the straw store is the actual place of 
origin. 

In the packing house itself the only inanimate source 
of risk is to be found in the lighting. Gas lights should 
be enclosed in a glass lantern maintained in good con- 
dition. Smoking should be rigidly prohibited in 
proximity to the packing house. 

Straw store fires have usually occurred during the 
night or the week-end, and many have taken place under 
conditions which pointed to spontaneous combustion. 
Foreign baled straw was at one time under serious 
suspicion in this connection. Certain precautions are 
suggested by experience. A straw store should be 
adequately ventilated, and that in such a way as not 
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to allow entry of sparks from outside. New straw 
should never be dumped upon the old—the bottom layer 
in such a store becomes in time simply a mass of decom- 
posing refuse. A straw store should be large enough 
to admit of each half being used alternately ; it can then 
be cleared to the ground level and no refuse accumulates. 

The windows of both packing houses and straw stores 
should be maintained intact ; wired glass is useful in 
this connection. Any pitch hole should be kept closed. 

Lamps. Finally, reference should be made to the 
portable lamps often used to light the inside of the ovens 
during “setting in.” ‘Torch lamps”’ are made of 
metal with a spout from which emerges a tow wick ; 
a thick oil known as torch oil is burned, and as long as 
the lamp remains in the oven there is no risk. These 
lamps, however, are apt to be taken away to light some 
dark gear place or wheel race, and this improper use has 
resulted in fires. 
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ENGINEERING WORKSHOP EXERCISES. By Ernest Pull, 
A.M.I.Mech.E., M.I.Mar.E. Second Edition, Revised 

FILES AND Fitinc. By Ch. Fremont. Translated into cacahes 
under the supervision of George Taylor . 

FITTING, THE PRINCIPLES OF. By J. Horner, A.M. 1. M. E. Fifth 
Edition, Revised and Enlarged 

FOUNDRYWORK AND METALLURGY. Edited by R. T. Rolfe, 
F.I.C. In six volumes . : . Each 

IRONFOUNDING, PRACTICAL. By J. Horner, AM.ILM.E. Fifth 
Edition. Revised by Walter J. May ; 

Iron Rous, THE MANUFACTURE OF CHILLED. By A. Allison . 

Jornt Wiptnc AND Leap Work. By William Hutton. 3rd Ed. 

METAL TURNING. By J. Horner, A.M.I.M.E. Fourth Edit:on 

Mera Work, PRACTICAL SHEET AND PLATE. By E. A. Atkins, 
A.M.I.M.E. Third Edition, Revised and Enlarged 

METALLOGRAPHERS’ HANDBOOK OF ETCHING. Compiled by 
Torkel Berglund. Translated from the Swedish aie h W. H. 
Dearden, M.Sc., A.I.C. . : 

METALLURGY OF BRONZE. By H. 'C. Dews 
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6 PITMAN’S TECHNICAL BOOKS 


Metallurgy and Metal work—contd. 


METALLURGY OF Cast IRON. By J. E. Hurst 

PATTERN MAKING. THE PRINCIPLES OF. By J Horner, 
A.M.LM.E, Fifth Edition 

PIPE AND TUBE BENDING AND Jotine. ‘By S, P. Marks, 
MS.1A. ; 

PYROMETERS. By E. Griffiths, D. Se. , 

Stret Works ANALYsIs. By J. O. Arnold, FR. S.; and F. 
Ibbotson. Fourth Edition, thoroughly revised ; 

Wepine, Evxectric. By L. B. Wilson 

WELDING, ELECTRIC ARC AND Oxy-ACETYLENE. By ‘E. A. 
Atkins, M.I.Mech.E. : 

WorksHoP GAUGES AND MEASURING APPLIANCES. By L. Burn, 
A.M.I.Mech.E., A.M.I.E.E. ; 


MINERALOGY AND MINING 
BLASTING WITH HIGH ExPLosives. By W. Gerard Boulton . 
Coat CARBONIZATION. By John Roberts, D.1.C., M.I.Min.E., 
F.GS. 
Coat MINING, DEFINITIONS AND FORMULAE FOR STUDENTS. 
By M. D. Williams, F.G.S.. 
CottizRy ELECTRICAL ENGINEERING. By G. M. Harvey. 
Second Edition 
ELECTRICAL ENGINEERING FOR MINING STUDENTS. By G. M. 
Harvey, M.Sc., B.Eng., A.M.LE.E. 
ELEcTRICITY APPLIED TO MINING. By H. Cotton, M. BE,, 
D.Sc., A.M.LE.E 
ELEcTRIC MINING MACHINERY. By Sydney F, Walker, M. 1. E. E. 
M.I.M.E., A.M.I.C.E., A.AmerIE.E.  . 
Low TEMPERATURE DISTILLATION. By S. North and. J. B. 
Garbe . 
MINERALOGY. By F., H. Hatch, O.BE.,, Ph.D. Sixth Edition, 
Revised 
MINING CERTIFICATE SERIES, Pitman’ s. Edited by John 
Roberts, D.I.C., M.I.Min.E., F.G.S. 
Mininc Law aND MINE MANAGEMENT. By Alexander 
Watson, A.R.S.M. ‘ 
er VENTILATION AND LIGHTING. By C. D. Mottram, 
Sc... : 
CoLuizry EXPLOSIONS AND RECOVERY Work. By J. Ww. 
Whitaker, Ph.D. (Eng.), B.Sc., F.1.C., M.I.Min.E. 
ARITHMETIC AND SURVEYING. By R. M. Evans, B.Sc., 
F.G.S., M.I.Min.E. . : ; ; ; ‘ : 
MintinG Macuinery. By T. Bryson, A.R.T.C., 
M.I.Min.E. . 
WINNING AND Worxinc. By Prof. Ira C. F, Stratham, 
B.Eng., F.G.S.,M.Min.E.  . 
MINING EDUCATOR, Tur. Edited by J. "Roberts, DI co 
M.I.Min.E., F.G.S., In two.vols. . 
MINING SCIENCE, A JUNIOR CoursE IN. By Henry G. Bishop. 
Tin Mining. By C.G. Moor, M.A... 
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CIVIL ENGINEERING, BUILDING, ETC. 


CIVIL ENGINEERING, BUILDING, ETC. 


AupkgL’s Masons’ AND BuILpErRS’ Guipes_ In four volumes 
Each 


“Ig 


1 Brickwork, BRICK-LAYING, BONDING, DESIGNS 

2 Brick FounpaTIions, ARCHES, TILE SETTING, ESTIMAT- 
ING 

2 ConcRETE MIXING, PLACING Forms, REINFORCED 
Stucco 

4 PLASTERING, STONE Masonry, STEEL CONSTRUCTION, 
BLuE PRINTS 

AUDEL’s PLUMBERS’ AND STEAM FITTERS’ GuipEs Practical 

Handbooks in four volumes . ; , : Each 7 

1 MATHEMATICS, PHysics, MATERIALS, Toots, Lerap- 
WORK 

2 Water Suppry, DRAINAGE, ROUGH Work, TESTS 

3 Prez Fittinc, HEATING, VENTILATION, Gas, STEAM 

4 Sneet MetTat Work, SMITHING, BRaAzINGc, Motors 

BRICKWORK, CONCRETE, AND Masonry Edited by T Corkhull, 
MI Struct E In eight volumes Each 6 
“ Tue Burtper” SERIES— 

ARCHITECTURAL HYGIENE, OR, SANITARY SCIENCE AS 
APPLIED TO Buitpincs’ By Sir Banister F Fletcher, 
FRIBA, FSI, and H Phillips Fletcher, FRIBA, 
FSI, Fifth Edition, Revised . 10 

CARPENTRY AND JoInzryY By Sir Banister F Fletcher, 
FRIBA, FSI, etc, and H Phillips Fletcher, 


FRIBA,FSI, etc Fifth Edition, Revised. 10 
QUANTITIES AND Quantity TAKING By W, E Davis 
Seventh Edition, Revised by PT Walters, FSI,FIArb 6 
BUILDING, DEFINITIONS AND FORMULAE TOR STUDENTS By T 
Corkhil, FBICC,MIStructE . ~ 
BUILDING EpUCcATOR, "Prruay’s Edited by R Greenhalgh, 
Al Struct E Inthree volumes. 63 
BuILDING, MEcHANIcS oF By Arthur D Turner, ACG I, 
AMICE . 5 
FIELD MANUAL, THE By A Lovat Higgins, B Sc , A R C S ; 
AMICE . 21 
HYDRAULICS FOR ENGINEERS By Robert W Angus, BASc 12 
Hyprautics By E H Lewitt, BSc (Lond), MIAeE, 
AMIME Third Edition. 10 
Jotnery & CARPENTRY. Edited by R Greenhalgh, AI Struct E 
In six volumes. Each 6 
PAINTING AND DECORATING Edited by C H Eaton, FIBD 
In six volumes, Each 7 
PLUMBING AND GasFITTING Edited by Percy Manser, RP, 
ARSI In seven volumes ; Each 6 
REINFORCED CONCRETE, DETAIL DESIGN IN By Ewart S 
Andrews, BSc (Eng) 6 


REINFORCED CONCRETE By W Noble Twelvetrees, MIM E, 
A. M., I E E. e s se e e e a 21 
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8 PITMAN’S TECHNICAL BOOKS 


Civil Engineering, Building, etc.—contd. 


REINFORCED CONCRETE MEMBERS, SIMPLIFIED METHODS OF 
CALCULATING. By W. Noble Twelvetrees. Second Edition, 
Revised and Enlarged 

SPECIFICATIONS FOR BUILDING Works. By W. L. Evershed, 

STRUCTURES, Tux THEORY oF. By H, W. Coultas, M. Sc., 
A.M.1.Struct.E., A.I.Mech.E. . 

SURVEYING, TUTORIAL LAND AND Ming. By Thomas Bryson 

Water Mains, Lay-out oF Smartt. By H. H. Hellins, 
M.Inst.C.E. 

WATERWORKS FOR URBAN AND RURAL Districts. By H. C. 
Adams, M.Inst.C.E., M.LC.E., F.S.1. Second Edition 


MECHANICAL ENGINEERING 


AUDEL’s ENGINEERS’ AND MgEcuanics’ Guipgs. In eight 
volumes. Vols. 1-7 j : ‘ ; . Each 
Vol. 8 . ; 

CONDENSING PLANT. " By R. J. "Kaula, M.LE.E., and I, V. 
Robinson, M.1.E.E. F 

DEFINITIONS AND FORMULAE FOR STUDENTS—APPLIED Mez- 
CHANICS. By E. H. Lewitt, B.Sc., A.M.I.Mech.E. : 

DEFINITIONS AND FORMULAE FOR STUDENTS—HEzaT ENGINES. 
By A. Rimmer, B.Eng. Second Edition . 

DigseL ENGINES: MARINE, LOCOMOTIVE, AND STATIONARY. By 
David Louis Jones, Instructor, Diesel Engine Department, 
U.S. Navy Submarine Department : 

ENGINEERING EDUCATOR, PITMAN’S. Edited ‘by Ww. if 
Kearton, M.Eng., A.M.I.Mech.E., A.M.Inst.N.A. In three 
volumes ; ‘ ‘ ; , ; ’ ‘ 

FRICTION CLUTCHES, By R. Waring-Brown, A.M.I.A.E., 
F.R.S.A., M.LP.E. . 

Fug ECONOMY IN STEAM PLANTS. By A. Grounds, 'B. Se., 
A.LC., F.Inst.P. 

Furr OIs AND THEIR APPLICATIONS. By H. V. Mitchell, 
F.C.S., M.Inst.P.Tech. Second Edition Revised by Arthur 
Grounds, B.Sc., A.L.C., F.Inst.P.. ‘ 

MECHANICAL ENGINEERING DETAIL TABLES. “By J. P. Ross . 

MECHANICAL ENGINEERS, ESTIMATING FoR. By L. E. Bunnett, 
A.M.LP.E. i 

MECHANICAL ENGINEERS’ Pocket Book, WHITTAKER’ Ss. “Third 
Edition, entirely rewritten and edited by W. E. Dommett, 
A.F.Ae.S., A.M.LA.E. 

MECHANICS’ AND DRAUGHTSMEN’ s Pocket Boox. By Ww. E. 
Dommett, Wh.Ex., A.M.LA.E. 

MECHANICS OF MATERIALS, EXPERIMENTAL. By H. “Carrington, 
M.Sc. oe ) DSc, M.Inst.Met., A.M.I.Mech.E., 
A.F.R.AE.S : : ; 

MECHANICS FOR ENGINEERING ‘STUDENTS. By G. W. Bird, 
B.Sc., AM.I.Mech.E. Second Edition . ‘ : . 
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AERONAUTICS, ETC. 


Mechanical Engineering—contd. 


MOLLIER STEAM TABLES AND DIAGRAMS, THE Extended to the 
Critical Pressure English Edition adapted and amplified 
from the Third German Edition by H Moss,DSc,ARCS, 
DIC 

MOLLER STEAM DIAGRAMS Separately in envelope 

MoTIVE PowWER ENGINEERING For Students of Mining and 
Mechanical Engineering By Henry C Harris, BSc ‘ 

STEAM CONDENSING PLANT By John Evans, M Eng, 
A MI Mech E 

StzaM PLant, THE CARE AND MAINTENANCE oF A Practical 
peer for Steam Plant Engineers By J E. Braham, BSc, 
A I 

STEAM TURBINE OPERATION By Ww J Kearton, M Eng. ; 
AMIMechE,AMInstNA 

SrzaM TURBINE THEORY AND PRACTICE By W J Kearton, 
MEng,AMIME,AMInstNA_ Third Edition 

STRENGTH OF MATERIALS By F V Warnock, PhD, BSc 
(Lond ), FRCScI, AMI Mech E 

TEXTILE MECHANICS AND HEAT ENGINES By Arthur Riley, 
M Sc (Tech ), BSc , AMI Mech E, and Edward Dunkerley 

THEORY OF MACHINES By Louis Toft, 'M Sc Tech ,andA T J 
Kersey, BSc Second Edition 

THERMODYNAMICS, APPLIED By Prof Ww Robinson, M E, 
MinstCE . ; 

TURBO-BLOWERS AND COMPRESSORS " By “W J Kearton, 
MEng,AMIME AMInstNA : 

UNIFLOw, BACK-PRESSURE, AND STEAM EXTRACTION ENGINES 
By Eng Lieut -Com T Allen, RN(SR), MEng, 
M I Mech E 

WorksHop Practice Edited by E A Atkins, MI Mech E, 
MIWE Ineight volumes . : Each 


AERONAUTICS, ETC. 


AEROBATICS By Major O Stewart, MC AFC ; 

AERONAUTICS, DEFINITIONS AND FORMULAE FOR STUDENTS 
By J D Frer, ARCSc,DIC 

AEROPLANE STRUCTURAL DESIGN By T H_ Jones, ‘B Se, 
AMIEE,and J D Fner, ARCSc, DIC 

AIR AND AVIATION Law By Wm Marshall kreeman, ‘of the 
Middle Temple, Barnster-at-Law 

AIR NAVIGATION FOR THE PRIVATE Owner By Frank A 
Swoffer, M BE 

AIRCRAFT, CIVILIAN, REGISTER OF By W O Manning and 
R L Preston. 

ata MopERN. By Major vw Page, A Air Corps Reserve 

A : ‘ 
AIRMANSHIP By John McDonough ‘ 
Arrsuip, THz Ricgip By E H Lewitt, BSc MIAeE 
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Aeronautics, etc.—contd. 


Autociro, C.19, THz Book or THE. By C. J. Sanders and 
A. H. Rawson 

AVIATION: From THE GROUND Ur. By Lieut. G. B. Manly . 

FLYING AS A CAREER. By Major Oliver Stewart, M.C., A.F.C.. 

GLipING AND MorTortess FLicutT. By L. Howard-Flanders, 
A.F.R.AE.S., M.I.AE.E., A.M.I.Mech.E., and C. F. Carr . 

LEARNING To FLY. By F. A. Swoffer, M.B. E, Second Edition 

Licut AERO ENGINES. By C. F. Caunter . ‘ 

PARACHUTES FOR AIRMEN. By Charles Dixon 

Prior's “‘ A” Licence. Compiled by John F. Leeming, ’ Royal 
Aero Club Observer for Pilot's Certificates. Fourth Edition. 


MARINE ENGINEERING 


MARINE ENGINEERING, DEFINITIONS AND FORMULAE FOR STUv- 
DENTS. By E. Wood, B.Sc. . 

MARINE SCREW PROPELLERS, DETAIL Dzsicn OF. ‘By Douglas 
H. Jackson, M.I.Mar.E., AM.LN.A. ‘ : ‘ 


MOTOR ENGINEERING 


AUTOMOBILE AND AIRCRAFT ENGINES. By A. W. Judge, 
A.RC.S., A.M.LA.E. Second Edition . 
CARBURETTOR HanpsooK, THE. By E. W. Knott, AMLA. E. 
GAS AND OIL ENGINE OpgrRaTION. By J. Okill, M.1.A.E. 
Gas, OIL, anD Petrot ENGINES. By A. Garrard, Wh.Ex.. 
MAGNETO AND Evsctric Ianition. By W. Hibbert, A.M.LE.E. 
Moror-Cycuist’s Lisrary, THE. Each volume in this series 
deals with a particular type of motor-cycle from the point 
of view of the owner-driver  . each 
A.J.S., THE Boox oF tHe. By W.C. Haycraft 
ARIEL, THE Book oF THE. By G. S. Davison 
B.S.A., THE Boox oF THE. By ‘ Waysider ” 
DouGias, THE Book OF THE. By E. W. Knott, 
IMPERIAL, BOOK oF THE NEw. By F. J. Camm 
MATCHLESS, THE Book OF THE. By W. C. Haycraft 
Norton, THe Book oF THE. By W. C. Haycratt 
P. anp M., Tu Boox or tHE. By W.C. Haycraft 
RALEIGH HANDBOOK, Tue. By “ Mentor.” 
Roya. ENFIELD, THE Book oF THE. By R. E. Ryder 
Rupcg, Tue Book oF THE. By L. H. Cade 
TriumpH, THE Boox oF THE. By E. T. Brown 
Vittiers EnGing, Book oF THE. By C. Grange 
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OPTICS AND PHOTOGRAPHY 


Motor Engineering—contd. 
Mortorist’s LIBRARY. 


AUSTIN, THE BooK OF THE. By Burgess Garbutt. Revised 
by E. H. Row. Third Edition . ‘ ‘ ‘ 

Morcan, THE Book oF THE. By G. T. Walton . 

SINGER JUNtoR, Book OF THE. By G. S. Davison 

MorTorist’s ELECTRICAL GUIDE, THE. By A. H. vey: 
AM.LE.E . 

CARAVANNING AND CAMPING. By A. H. M. Ward, M. A. 


OPTICS AND PHOTOGRAPHY 


AMATEUR CINEMATOGRAPHY. By Capt. O. Wheeler, F.R.P.S. . 
APPLIED Optics, INTRODSCTION TO. Volume I. GENERAL AND 
PHYSIOLOGICAL. By L. C. Martin, D.Sc., A.R.C.S., D.L.C.. 

BROMOIL AND TRANSFER. By L. G. Gabriel, B.Sc., Hons. 

CAMERA LENSES. By A. W. Lockett . 

CoLour PHOTOGRAPHY. By Capt. O. Wheeler, F, R. P; S.. 

COMMERCIAL PHOTOGRAPHY. By D. Charles 

CoMPLETE PRESS PHOTOGRAPHER, THE. By Bell R. Bell ‘ 

Lens Work FoR AMATEURS. By H. Orford. Fifth Edition, 
Revised by A. Lockett. 

PHOTOGRAPHIC CHEMICALS AND CHEMISTRY. By J. "Southworth 
and T.L. J. Bentley. ; : ; 

PHOTOGRAPHIC PRINTING. By R. R. Rawkins . 

PHOTOGRAPHY AS A Busingss. By A. G. Willis 

PHOTOGRAPHY THEORY AND Practice. By L. P. Clerc and 
G. E. Brown ‘ 

RETOUCHING AND FInisHING FOR "PHOTOGRAPHERS. By J. S, 
Adamson 

STUDIO PoRTRAIT LIGHTING. By H. Lambert, F.RP. S. 

TALKING PicrurEs. By B. Brown, B.Sc. . : 


ASTRONOMY 
ASTRONOMY FOR EveryBopy. By Professor Simon Newcomb, 
LL.D. With an Introduction by Sir Robert Ball 
ASTRONOMY, PICTORIAL. By G. F. Chambers, F.R.A.S. ; 
GREAT ASTRONOMERS. By Sir Robert Ball, D.Sc., LL.D., F.R.S. 
HiGH HEAVENS, IN THE. By Sir Robert Ball , 
STARRY Reawms, In. By Sir Robert Ball, D.Sc., LL.D., F. RS. 


ELECTRICAL ENGINEERING, ETC. 
ACCUMULATOR CHARGING, MAINTENANCE, AND REPAIR. By 
W. S. Ibbetson, Second Edition ; ‘ ‘ ‘ 
ALTERNATING CURRENT BripGE METHODS. By B. ee 
D.Sc. Second Edition . ; 
ALTERNATING CURRENT Circuit. By Philip Kemp, MLE. . 
ALTERNATING CURRENT MACHINERY, PAPERS ON THE DESIGN 
oF. By C. C. Hawkins, M.A., M.LE.E., S. P. pais ne 
M.LE.E. and S. Neville, B.Sc. ; ; 
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Electrical Engineering, etc.—contd. 


ALTERNATING CURRENT PoWER MEASUREMENT. By G. F. Tagg 

ALTERNATING CurRENT Work. By W. Perren se hears 
M.I.E.E. Second Edition 

ALTERNATING CURRENTS, THE THEORY AND PRACTICE oF. By 
A. T. Dover, M.LE.E. Second Edition 

ARMATURE WINDING, PRACTICAL DIRECT CURRENT. By L. 
Wollison 

aie ae VoLTAGE, By P. Dunsheath. O. 8B. E., M. A., 'B. Sc, 
M.I 

ConTINUOUS Current Dynamo Dzsicn, ELEMENTARY “PRIn- 


CIPLES OF. By H. M. Hobart, M.LC.E., M.I.M.E., M.A.L.E.E. 


Continuous CURRENT MoToRS AND CONTROL APPARATUS. By 
W. Perren Maycock, M.I.E.E. 

DEFINITIONS AND FORMULAE FOR SruDENTS—ELECTRICAL. By 
P, Kemp, M.Sc.,M.LE.E. . : 

DEFINITIONS AND FORMULAE FOR STUDENTS—ELECTRICAL IN- 
STALLATION Work. By F. Peake Sexton, A.R.C.S.,A.M.LE.E. 

Direct CurRRENT Dynamo AND Motor Faucts. By R. M. 
Archer : 

Direct CURRENT ELBCTRICAL ENGINEERING, ELEMENTS or. 
By H. F. Trewman, M.A., and C. E. Condliffe, B.Sc. 

Direct CURRENT ELECTRICAL ENGINEERING, PRINCIPLES OF. 
By James R. Barr, A.M.LE.E. : ‘ 

Direct CURRENT MACHINES, PERFORMANCE AND ‘Dasion or. 
By A. E. Clayton, D.Sc., M.LE.E, : 

Dynamo, THE: Its THEORY, DESIGN, AND MANUFACTURE. By 
C. C. Hawkins, M.A., M.I.E.E. In three volumes. Sixth 


ition— 
olume I . ‘ ‘ ; ; , ' F 
II ‘ . ‘ 
III . ; . 


Dynamo, How To MANAGE THE. By A. E. Botoné: “Sixth 
Edition, Revised and Enlarged ; 

ELECTRIC AND MAGNETIC Circurrs—ALTERNATING AND 
DrrEct CURRENT, THE. By E.N. Pink, B.Sc., AM.LE.E. 

ELECTRIC BELLS AND ALL ABouT THEM. By S. R. Bottone. 
Eighth Edition, Enoeenenty revised by C. Sylvester, 
A.M.LE.E. . 

Exgctric Circuit THEORY AND CALCULATIONS. By Ww. Perren 
Maycock, M.I.E.E. Third Edition, Revised by pane Hemp, 
M.Sc, MILEE AALEE. . 

Exxctaic LIGHT FITTING, PRACTICAL. By F.C. Allsop. ‘Tenth 
Edition, Revised and Enlarged ‘ : 

ELEectRIC LIGHTING AND POWER DISTRIBUTION. By W. 
Perren Maycock, M.I.E.E. Ninth Edition, thoroughly 
Revised by C. H. Yeaman-- 

Volume 7 . ‘ é : 
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ELECTRICAL ENGINEERING 


Electrical Engineering, etc.—contd. 


ELECTRIC MACHINES, THEORY AND DESIGN OF. my F. ey 
M.A.LE.E., A.C.G.I. 

ELECTRIC Motors AND CONTROL SYSTEMS. By A. - Dover, 
M.LE.E., A.Amer.1.E.E. ‘ ; ; 

ELECTRIC Motors (Direct CURRENT): THEIR THEORY AND 
Construction. By H. M. Hobart, M.I.E.E., M.Inst.C.E., 
M.Amer.I.E.E. Third Edition, thoroughly Revised . 

ELEectric Motors (PoLyPHASE): THEIR THEORY AND Con- 
STRUCTION. By H. M. Hobart, M.Inst.C.E., M.LE.E., 
M.Amer.I.E E. Third Edition, thoroughly Revised . 

ELECTRIC Motors FOR CONTINUOUS AND ALTERNATING CuR- 
RENTS, A SMALL Bdox on. By W. Perren mayer 
M.LE.E. . 

ELECTRIC TRACTION. By A. a. Dov er, M. I, E. E., Assoc. ‘Amer, 
I.E.E. Second Edition . 

ELectric TROLLEY Bus, THE. By R. re Bishop . 

ELECTRIC WIRING DIAGRAMS. By W. Perren Maycock, M. LE. E 

ELECTRIC WIRING, FITTINGS, SWITCHES, AND Lamps. By W. 
Perren Maycock, M.I.E.E. Sixth Edition. Revised by 
Philip Kemp, M.Sc., M.I.E.E. ‘ 

ELECTRIC WIRING OF BUILDINGs. By F.C. Raphael, M. I. E. E. 

ELECTRIC WIRING TABLES. By W. Perren Maycock, M.I.E.E., 
and F. C. Raphael, M.I.E.E. Sixth Edition. 

ELECTRICAL CONDENSERS. By Philip R. Coursey, 'B. Se, 
F.Inst.P., M.I.E.E. 

ELECTRICAL EDUCATOR. By Sir Ambrose Fleming, M. A., ‘D. Se, i 
F.R.S. In three volumes. Second Edition ‘ 

ELECTRICAL ENGINEERING, CLASSIFIED EXAMPLES IN. By S, 
Gordon Monk, B.Sc. (Eng.), A.M.I.E.E. In two parts— 

Volume I. Direcr Current. Second Edition 
Il. ALTERNATING CurRENT. Second Edition 

ELECTRICAL ENGINEERING, ELEMENTARY. By O. R. Randall, 
Ph.D., B.Sc., Wh.Ex. 

ELECTRICAL ENGINEERING, EXPERIMENTAL. By E. rg A. 
Rapson 

ELECTRICAL ENGINEER’ Ss Pocket Boox, WHITTAKER’ S. ‘ Origi- 
nated by Kenelm Edgcumbe, M.I.E.E., A.M.LC.E. Sixth 
Edition. Edited by R. E. Neale, B.Sc. (Hons.) 

ELECTRICAL INSULATING MATERIALS. By A. Monkhouse, Junr., 
M.LE.E., A.M.I.Mech.E. ‘ . 

ELECTRICAL MACHINERY AND APPARATUSMANUFACTURE. Edited 
by Philip Kemp, M.Sc., M.I.E.E., Assoc.A.I.E.E. In seven 
volumes , ; . Each 

ELECTRICAL MACHINES, PRACTICAL TESTING 0 oF. By L. Oulton, 
A.M.LE.E., and N. J. Wilson, M.I.E.E. Second Edition . 

ELECTRICAL PowkR TRANSMISSION AND INTERCONNECTION. 
By C. Dannatt, B.Sc , and J. W. Dalgleish, B.Sc. 


S, 


15 


15 


15 


25 
12 


10 
10 


37 
72 


10 
21 


6 
30 


13 


Onl? os 


a Aan 


nan DF RVQH oS 


a 


14 PITMAN’S TECHNICAL BOOKS 





Electrical Engineering, etc.—contd. 
ELECTRICAL GuIpES, Hawkins’. Each book in pocket size . 
1. ELectricitry, MAGNETISM, INDUCTION, EXPERIMENTS, 
DyYNAMOS, ARMATURES, WINDINGS 


. MANAGEMENT OF Dynamos, Motors, INSTRUMENTS, 
TESTING 

. WirING AND DISTRIBUTION SystEMsS, STORAGE Bart- 
TERIES 


. ALTERNATING CURRENTS AND ALTERNATORS 

A.C. Motors, TRANSFORMERS, CONVERTERS, RECTIFIERS 

. A.C. Systems, Crrcurit BREAKERS, MEASURING INSTRU- 

MENTS 

. A.C. Wrrinc, Power STaTions, TELEPHONE WorK 

. TELEGRAPH, WIRELESS, BELLs, LIGHTING 

. Rattways, Motion Pictures, AUTOMOBILES, IGNITION 
10. MoDERN APPLICATIONS OF ELECTRICITY. REFERENCE 

INDEX 

ELECTRICAL TECHNOLOGY. By H. Cotton, M.B.E., D.Sc., 
A.M.LE.E. . 

ELECTRICAL TERMS, A DICTIONARY oF. BvS.R. Roget, M. A, 
A.M. Inst.C.E., A.M.I.E.E. Second Edition 

ELECTRICAL TRANSMISSION AND DISTRIBUTION. Edited by 
R. O. Kapp, B.Sc. In eight volumes. Vols. I to VII, each 
Vol. VIII 

ELECTRICAL WIRING AND CONTRACTING. Edited by H. Marryat, 
M.1.E.E., M.I.Mech.E. In seven volumes ; . Each 

ELEcTRO-Motors: How Mapz anp How Uszp. By S. R. 
Bottone. Seventh Edition. Revised by C. Syereh 
A.M.LE.E. . ; 

ELECTRO-TECHNICS, ELEMENTS oF. By A. P, Young, O.B. E., 


ODO I Bak oO Nd 


ENGINEERING EDUCATOR, PiTMan’s. Edited ‘by W. J. 
Kearton, M.Eng., A.M.I.Mech.E., A.M.Inst.N.A. In three 
volumes, ‘ , , 

HORSE-POWER Moors, FRACTIONAL. By A. H. Avery, 
A.M.LE.E. 

INDUCTION Moror, THE. By H. Vickers, Ph. D., M. Eng. ; 

KINEMATOGRAPHY Projection: A GuIDE To. By Colin H. 
Bennett, F.C.S., F.R.P.S. 

Mercury-ARc RECTIFIERS AND Mercury-VAPOUR LAMPS. By 
Sir Ambrose Fleming, M.A., D.Sc., F.R.S. 

METER ENGINEERING. By J. L. Ferns, B.Sc. (Hons.), AM.CT. 

OSCILLOGRAPHS. By J. T. Irwin, A.M.LE.E. 

Power DISTRIBUTION AND ELECTRIC TRACTION, EXAMPLES IN. 
By A. T. Dover, M.LE.E., AA.TLE.E. . 

Power STATION EFFICIENCY CONTROL. By John Bruce, 
A.M.LE.E, . 

Power WIRING DIAGRAMS. ‘By A. T. Dover, M. LE E,, A. ‘Amer. 
LE.E. Second Edition, Revised . 

PRACTICAL Primary CELts. By A. Mortimer Codd, F. Ph. S. 

Rai.way Eectrification. By H. F. Trewman, A.M.I1.E. E. 
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Electrical Engineering, etc.—contd. 


SAGS AND TENSIONS IN OVERHEAD Lines By C G Watson, 


MIEE j . ‘ ; ‘ 

STEAM TURBO - ALTERNATORS, THE By L. C. Grant, 
AMIEE 

STORAGE BATTERIES: THEORY, " MANUFACTURE, “CARE, AND 
AppLicaTION By M Arendt, EE 

STORAGE BATTERY Practice By R Rankin, B Sc , MIEE 

TRANSFORMERS FOR SINGLE AND MULTIPHASE CURRENTS By 
Dr Gisbert Kapp, MiInstCE, MIEE Third Edition, 
Revised by R O Kapp, BSc 

TRaIN LIGHTING, ELECTRIC By C Coppock 
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TELEGRAPHY, TELEPHONY, AND WIRELESS 


AUTOMATIC BRANCH EXCHANGES, Private By R T A 
Dennison 

AUTOMATIC TELEPHONY, RELAYS IN By R W Palmer, 
AMIEE 

Baup6ét PRINTING TELEGRAPH SysTEM By H WwW Pendry 
Second Edition 

CABLE AND WIRELESS COMMUNICATIONS OF THE Wortp, THE 
By F J Brown,C B,C BE,MA, BSc (Lond) Second 
Edition : 5 

CRYSTAL AND ONE-VALVE Circurts, SUCCESSFUL By J H 
Watkins. 

PHOTOELECTRIC CELLS By DrNR Campbell and Dorothy 
Ritchie Second Edition 

RaDIo COMMUNICATION, MoDERN By J Reyner ‘3rd Ed 

SUBMARINE TELEGRAPHY By Ing Italo de Giuli Translated 
by J J McKichan, OBE,AMIEE . 

TELEGRAPHY. By T E Herbert, MIEE Fifth ‘Edition 

TELEGRAPHY, ELEMENTARY By H W. Pendry. Second 
Edition, Revised ; 

TELEPHONE HANDBOOK AND GUIDE 70 THE TELEPHONIC 
EXCHANGE, PRACTICAL By Joseph Poole, AMIEE 
(Wh Sc) Seventh Edition . ‘ 

TELEPHONY. By T E Herbert, MIEE : 

TELEPHONY SIMPLIFIED, AUTOMATIC. By C W. Brown 
AMIEE Second Edition . 

TELEPHONY, THE CaLy INDICATOR SYSTEM IN AUTOMATIC By 
A G Freestone, of the GPO, London ‘ 

TELEPHONY, THE Director SysTEM OF AUTOMATIC By WE 
Hudson, BSc Hons (London), WhitSch, ACGI . 

TELEVISION TO-DAY AND To-mMoRROW By Sydney A Moseley 
and H J Barton Chapple, WhSc, BSc Second Edition. 

WIRELESS MANUAL, THE By Capt J. Frost Third Edition . 

WIRELESS TELEGRAPHY AND TELEPHONY, INTRODUCTION TO 
By Sir Ambrose Fleming . . , . 
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MATHEMATICS AND CALCULATIONS 
FOR ENGINEERS 


ALGEBRA, COMMON-SENSE, FOR Juniors. By F.F.Potter,M.A.,  s. d. 
B.Sc., and J. W. peer M.Sc. . ‘ : , 3 0 
With "Answers ‘ 3 6 

ArceBra, Test PAPERrs IN. By A. E. Donkin, M. A. 2 0 
With Answers 2 6 
With Answers and Points Essential to Answers 3 6 

ALTERNATING CURRENTS, ARITHMETIC OF. By E. H. Crapper, 
M.LE.E. 4 6 

CALCULUS FOR ENGINEERING STUDENTS. By John Stoney, 

B.Sc., A.M.I.Min.E. 3 6 
DEFINITIONS AND FORMULAE FOR " SruDENTS—PRACTICAL 

MATHEMATICS. By L. Toft, M.Sc. - 6 
ELECTRICAL ENGINEERING, WHITTAKER’ Ss " ARITHMETIC oF. 

Third Edition, Revised and Enlarged 3 6 
ELECTRICAL MEASURING INSTRUMENTS, CoMMERCIAL. By R. M. 

Archer, B.Sc. (Lond.), A.R.C.Sc., M.1.E.E. : 10 6 
GEOMETRY, BUILDING. By Richard Greenhalgh, A.I. Struct.E. 4 6 
GEOMETRY, EXERCISES IN BUILDING. By Wilfred Chew 1 6 
Geometry, TEST Papers in. By W. E. Paterson, M.A., BSc. 2 0 

Points Essential to Answers, Is. In one book 3 0 
Grapuic Stratics, ELEMENTARY. By J.T. Wight, A.M.I Mech.E. 5 0 
KILOGRAMS INTO AVOIRDUPOIS, TABLE FOR THE CONVERSION 

or. Compiled by Redvers Elder. On aper 1 0 
LOGARITHMS FOR BEGINNERS. By C. N Pickworth, Wh, Se. 

Eighth Edition . 1 6 
LOGARITHMS, FIVE FIGURE, AND TRIGONOMETRICAL Functions 

By W. E. Dommett, A.M.LA.E., and H. C. Hird, A.F.Ae.S’ 

(Refrinted from M athematical Tables). 1 0 
LOGARITHMS SIMPLIFIED. By Ernest Card, B. Sc., and A. C. 

Parkinson, A.C.P. Second Edition . j 2 0 
MATHEMATICS AND DRAWING, PRACTICAL. By Dalton Grange. z 0 

With Answers . 2 6 
MATHEMATICS, ENGINEERING, APPLICATION. OF. a W. C. 

Bickley, M.Sc 5 0 
MATHEMATICS, EXPERIMENTAL. By G. 'R. Vine, B. Sc.— 

Book I, with Answers i ‘ ; ‘ 1 4 

Book Il, with Answers . 1 4 
MATHEMATICS FOR ENGINEERS, PRELIMINARY. ‘By W. S, 

Ibbetson, B.Sc., A.M.I.E.E., M.I.Mar.E. 3 6 
MATHEMATICS FOR TECHNICAL STUDENTS. By G. E. Hall, BSc. 5 0 
MATHEMATICS, PracTICAL. By Louis Toft, M.Sc. (Tech.), and 

A. D. D. McKay, M.A. . 16 0 
MATHEMATICS, TaDUSTRIAE (Peauinmwany), By G. W. String. 

fellow . ; ‘ 2 0 

With Answers... 2 6 
MEASURING AND MANURING LAND, AND THATCHERS’ Work, 

Tasies For. By J. Cullyer. Twentieth Impression. 3.0 
MECHANICAL Tapies. By J. Foden. ; : ; 2 0 
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Mathematics for Engineers—contd. s 


MECHANICAL ENGINEERING DETAIL TaBLesS By John P 
Ross . 

METALWORKER’ S PRACTICAL CALCULATOR, Tue By J Matheson 

Metric CONVERSION TaBLES By W E Dommett, AMIAE 

Metric LENGTHS TO FEET AND INCHES, TABLE FOR THE Con- 
VERSION OF Compiled by Redvers Elder : l 

MINING MATHEMATICS (PRELIMINARY) By veers Ww Strmg- 
fellow . 
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With Answers "9 
QUANTITIES AND QUANTITY TAKING By WE Davis Seventh 
Edition Revised by P T Walters, FSI, FI Arb 6 


REINFORCED CONCRETE MEMBERS, SIMPLIFIED METHODS oF 
CALCULATING By W N Twelvetrees, MIME,AMIEE 
Second Edition, Revised and Enlarged 

Stipe Rute, THE By C N Pickworth, Wh Sc Seventeenth 
Edition, Revised . ‘ 3 

Ste Rute Its OPERATIONS, AND Dicir ‘RULES, THE By 
A Lovat Higgins, A M Inst CE - 

STEEL’s TABLES Compiled by Joseph Steel 3 

TELEGRAPHY AND TELEPHONY, ARITHMETIC OF By T E 
Herbert, MIEE,and R G de Wardt . 5 

TRIGONOMETRY FOR ENGINEERS, A PRIMER OF " By W G 
Dunkley, BSc (Hons ) ‘ . S 

TRIGONOMETRY FOR NAVIGATING OFFICERS By W Percy 
Winter, BSc (Hons), Lond . : : . 10 

TRIGONOMETRY, PRACTICAL By Henry Adams, MICE, 
MIME,FSI Third Edition, Revised and Enlarged 5 

VENTILATION, PUMPING, AND HAULAGE, MATHEMATICS OF By 
F Birks. : 5 

WORKSHOP ARITHMETIC, FIRST STEPS IN By H P Green 1 


MISCELLANEOUS TECHNICAL BOOKS 


Boot AND SHOE MANUFACTURE By Frank Plucknett 35 
BREWING AND Ma.ttinc By J Ross Mackenzie, FCS, 

F RMS _ Second Edition 
BUILDER'S BuSINESS MANAGEMENT By J H Bennetts, 


AIOB 10 
Ceramic INDUstRIES Pocket Book By A B Searle . 8 
CineMA ORGAN, THE By Reginald Foort, FRCO 2 
ELECTRICAL HousECRAFT By R W Kennedy 2 
ENGINEERING Economics By T. H Burnham, BSc eons 

BCom,AMIMechE Second Edition . 10 
ENGINEERING Inquiries, DaTA FoR By J C Connan, B Sec , 

AMIEE,OBE : : . 12 
ESTIMATING By TH Hargrave. Second [ dition : 7 
FARADAY, MICHAEL, AND SOME OF His CONTEMPORARIES By 

Wiliam Cramp, DSc, MIEE 2 


FURNITURE STYLES THE By H E Binstead. See Edition 10 
GLUE AND GeLaTINE By P I Smith : 8 
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Miscellaneous Technical Books—contd. 
GRAMOPHONE HANDBOOK, THE. By W. S. Rogers. 


2 
HAIRDRESSING, THE ART AND CraFt or. Edited byG. A. Foan 60 
2 


HIKER AND CAMPER, THE CoMPLETE, By C. F. 

House DEcORATIONS AND Repairs. By W. Prebble. Second 
Edition ‘ . ‘ ; ‘ ‘ 

Motor Boartina. By F. H. Snoxell . : 

Music ENGRAVING AND PRINTING. By Wm. ‘Gamble ‘ 

PAPER TESTING AND CHEMISTRY FOR PRINTERS. By G. A. 
Jahans, B.A. 

PETROLEUM. By Albert Lidgett. Third Edition. 

PRECIOUS AND SEMI-PRECIOUS STONES. By Michael Weinstein 
Second Edition . ‘ ; ; ‘ ‘ 

PRINTING. By H. A. Maddox ‘ : 

REFRACTORIES FOR FURNACES, CRUCIBLES, ETC. By A. B. 
Searle . 

REFRIGERATION, MECHANICAL. By Hal ‘Williams, M. L.Mech. E., 
M.LE.E., M.LStruct.E. Third Edition . ; ‘ 

Sep TESTING. By J. Stewart Remington ‘ 

TEACHING METHODS FOR TECHNICAL TEACHERS. By t H. 
Currie, M.A., B.Sc., A.M.I.Mech.E. . 

TEXTILES FOR SALESMEN. By E. Ostick, M. A., L.C.P. 


PITMAN’S TECHNICAL PRIMERS 


Each in foolscap 8vo, cloth, about 120 pp., illustrated . : 
In each book of the series the fundamental principles of 
some subdivision of technology are treated in a practical 
manger, providing the student with a handy survey of the 
particular branch of technology with which he is concerned. 
They should prove invaluable to the busy practical man who 
has not the time for more elaborate treatises. 


ABRASIVE MATERIALS, By A. B. Searle 

A.C. PROTECTIVE SYSTEMS AND Gears. By J. Henderson, B.Sc., 
M.C., and C. W. Marshall, B.Sc., M.I.E.E. 

BELTS FOR PowWER TRANSMISSION. By W. G. Dunkley, B.Sc. 

BoILeR INSPECTION AND MAINTENANCE. By R. Clayton. 

CAPSTAN AND AUTOMATIC LaTHES. By Philip Gates. 

CENTRAL Stations, MoperN. By C. W. Marshall, B.Sc., 
M.I.E.E. Second Edition. 

Coat CuTTING MACHINERY, LONGWALL. By G. F. F. Eagar, 
M.1.Min.E. 

CONTINUOUS CURRENT ARMATURE WINDING. By F. M. Denton, 
A.C.G.1, A.Amer.LE.E. 

Continvous CURRENT MACHINES, THE TESTING OF. By Charles 
F, Smith, D.Sc., M.I.E.E., A.M.LC.E. 

Cotton SPINNING MACHINERY AND Its Uses. By Wm. Scott 
Taggart, M.I.Mech.E. 

DrgseL ENGINgE. THE. By A. Orton. 

Drop ForGING anp Drop STAMPING. By H. Hayes. 


S. 


COD ROD 0 OM CM CHO BOQ ™ 


PITMAN’S TECHNICAL PRIMERS _—19 





Pitman’s Technical Primers—contd. 

ELEcTRIC CABLES By F W Mam, AMIEE — Second 
Edition 

ELEcTRIC CRANES AND HAULING MacHines By F E Chilton, 
AMIEE 

ELECTRIC FURNACE, THE By Frank J Moffett, BA,MIEE, 
M Cons E 

ELEcTRIc Motors, SMALL By E T Painton,BSc,AMIEE 

ELECTRICAL INSULATION By W S Fhght, AMIEE 

ELECTRICAL TRANSMISSION OF ENERGY By W M Thornton, 
OBE,DSc,MIEE 

ELECTRICITY IN AGRICULTURE By A H Allen, MIEE 

ELECTRICITY In SteEL Works By Wm McFarlane, B Sc 

ELECTRIFICATION OF Raitways THE By H F Trewman, 
MA 

ELECTRO-DEPOSITION OF CoPPpER, THE And Its Industrial 
Applications By Claude W Denny, AMIEE 

EXPLOSIVES, MANUFACTURE AND USES OF By R C Farmer 
OBE,DSc, PhD 

FILTRATION By T R Wollaston, MI Mech E 

FoUNDRYWORK By Ben Shaw and James Edgar 

GRINDING MACHINES AND THEIR Uses By Thos R Shaw 
MI Mech E 

Hypro-ELEctric DEVELOPMENT By J W Meares FRAS 
MinstCE,MIEE,MAmIEE 

ILLUMINATING ENGINEERING, THE ELEMENTS OF By A P 
Trotter, MIE E 

INDUSTRIAL AND Power ALCOHOL By R C Farmer, OBE, 
DSc, PhD FIC 

INDUSTRIAL ELECTRIC HEATING By J W Beauchamp MIEE 

INDUSTRIAL MOTOR CONTROL (DIRECT CURRENT) By A [. 
Dover, MIEE 

INDUSTRIAL NITROGEN By P H S Kempton, BSc (Hons) 
ARCSc 

KINEMATOGRAPH STUDIO TECHNIQUE By L C Macbean 

LUBRICANTS AND LUBRICATION By J] H Hyde 

MECHANICAL HANDLING OF Goops, THE By C H Woodfield 
M I Mech E 

MECHANICAL STOKING By D Brownlhe BSc, AMIME 
(Double volume, price 5s _ net ) 

METALLURGY OF IRON AND STEEL Based on Notes by Sir 
Robert Hadfield 

MUNICIPAL ENGINEERING By H Percy Boulnois, M Inst CE 
F R San Inst , F Inst SE 

Ors, PIGMENTS, PAINTS, AND VARNISHES By R H Truelove 

PATTERNMAKING By Ben Shaw and James Edgar 

PETROL CarRS AND Lorrigs By F Heap 

PHOTOGRAPHIC TECHNIQUE By L J Hibbert, FRPS 
Second Edition 

PnEumMaTiIC CONVEYING By E G Philips, MIEE, 
AMI Mech E 
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Pitman’s Technical Primers—contd. 


Power Factor Correction. By A. E. Clayton, B.Sc. (Eng.) 
Lond., A.K.C., A.M.LE.E. 

RADIOACTIVITY AND RADIOACTIVE SUBSTANCES. By J. 
Chadwick, M.Sc., Ph.D. Third Edition. 

RaILway SIGNALLING: AuTomaTiCc. By F. Raynar Wilson. 

RAILway SIGNALLING: MECHANICAL. By F. Raynar Wilson. 

SEWERS AND SEWERAGE. By H. Gilbert Whyatt, M.I.C.E., 
F.R.San.I. Second Edition. 

SPARKING PLuas. By A. P. Young and H. Warren. 

Stzam ENGing VALVES AND VALVE Gzars. By E. L. Abrons, 
M.I.Mech.E., M.I.Loco.E. 

Steam Locomotive, THe. By E. L. Ahrons, M.I.Mech.E., 
M.I.Loco.E. 

STEAM LOCOMOTIVE CONSTRUCTION AND MAINTENANCE. By E. 
L. Ahrons, M.1.Mech.E., M.I.Loco.E. 

STEELWORK, STRUCTURAL. By Wm. H. Black. 

STREETS, ROADS, AND PAVEMENTS. By H. Gilbert Whyatt, 
M.Inst.C.E., M.R.San.I. Second Edition. 

SWITCHBOARDS, HicH Tension. By Henry E. Poole, B.Sc. 
(Hons.), Lond., A.C.G.I., A.M.LE.E. 

SWITCHGEAR, HIGH TENSION. By Henry E. Poole, B.Sc (Hons.) 
A.C.G.1, A.M.LE.E. 

SWITCHING AND SWITCHGEAR. By Henry E. Poole, B.Sc.(Hons.), 
A.C.G.L, A.M.LE.E. 

TELEPHONES, Automatic. By F. A. Ellson, B.Sc., A.M.I.E.E. 
(Double volume, price 5s.) 

TrpaL Power. By A. M. A. Struben, O.B.E., A.M.Inst.C.E. 
Toot AND, MACHINE SeTtTinG, For Milling, Drilling, Tapping, 
Boring, Grinding, and Press Work. By Philip Gates. 

Town Gas MANUFACTURE. By Ralph Staley, M.C. 

Traction Motor ControL, (Direct Current). By A. T. 
Dover, M.I.E.E. 

TRANSFORMERS AND ALTERNATING CURRENT MACHINES, THE 
TESTING OF. By Charles F. Smith, D.Sc., A.M Inst.C.E., 
Wh. Sc. 

TRANSFORMERS, HIGH VoLTAGE PowrEr. By Wm. T. Taylor, 
M.Inst.C.E., M.L.E.E. 

TRANSFORMERS SMALL SINGLE-PHase. By Edgar T. Painton. 
B.Sc. Eng. (Hons.) Lond., A.M.LE.E. 

WaTER PowER ENGINEERING. By F. F. Fergusson, C.E., 
F.G.S., F.R.G.S. Third Edition. 

WIRELESS TELEGRAPHY, ContTINUvoUS Wave. By B. E. G. 
Mittell, A.M.LE.E. 

WireLess TELEGRAPHY, Directive. Direction and Position 
Finding, etc. By L. H. Walter, M.A. (Cantab.), A.M LE.E., 

X-Rays, Inpustriat Appticariov or. By P. H. S. Kempton, 
B.Sc. (Hon.)., A.R.C.Sc. 
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COMMON COMMODITIES AND 
INDUSTRIES SERIES 


s 

Each book 1s crown 8vo, cloth with many illustrations, etc . 3 
In each of the handbooks in this series a particular product 
or industry 1s treated by an expert writer and practical man 
of business 

Assestos By A Leonard Summers 

BooKBINDING CRAFT AND INDUSTRY, THE By T Harrison 

Booxs From THE MS TO THE BOOKSELLER By J L Young 

Boot AND SHOE INDusTRY, THE By J S Harding FBSI 
Second Edition 

BREAD AND BREAD Bakwwc By John Stewart 

BRUSHMAKER THE By Wm Kiddier 

BuTTER AND CHEESE By C W Walker Tisdale, FCS, and 
Jean Jones, BDF D,NDD_ Second Edition 

Butron Inpustry, THE By W Unite Jones 

Carpets By Reginald S Brinton 

CLAYS AND CLay Propucts By Alfred B Searle 

CLrocxs AND WaTtcHES ByG L Overton 

CLOTHS AND THE CLOTH TRADE By J A Hunter 

CLOTHING INDUSTRY, THE By B W Poole 

Coat Its Origin, Method of Working, and Preparation for the 
Market By Francis H Wilson, M Inst ME 

Coat Tak By A R Warnes, FCS, AI MechE 

CoFFEE From the Grower to Consumer By B B Keable 

Cotp STORAGE AND IczE Maxinc By B H Springett 

CONCRETE AND REINFORCED CONCRETE By W Noble Twelve- 
tres, MIME,AMIEE 

Copper From the Ore tothe Metal By H K Picard, M Inst 
of Min and Met 

CORDAGE AND CoRDAGE HEMP AND Fisres By T Woodhouse 
and P Kilgour 

Corn TRADE, THE British By A Barker 

Cotton From the Raw Material to the Finished Product By 
R J Peake 

Cotton Spinninc By A S Wade 

Drucs 1n Commerce By J Humphrey, PhC, FJ I 

DYES AND THEIR APPLICATION TO TEXTILE FaBrics By A J 
Hall, BSc, FIC FCS 

Evsctriciry By R E Neale, BSc (Hons ) 

ENGRAVING By T W Lascelles 

ExpLosives, MODERN ByS I Levy, BA, BSc, FIC 

Fertivizcrs By H Cave 

FisHinc Inpustry, THE By W E Gibbs, D Sc 

Fur \ITURE By H E Binstead Second Edition 

FuRS AND THE Fur TrapDE By J C Sachs Third Edition 

Gas anD Gas Maxine By W H Y Webber, CE 

GLass AND GLASS MANUFACTURE By P Marson, Honours and 
Medallist in Glass Manufacture 

GLOVES AND THE Glove Trapg By B E Elhs 
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Common Commodities Series—contd. 


GoLtp. By Benjamin White. 

Gums AND Resins. Their Occurrence, Properties, and Uses. 
By Ernest J. Parry, B.Sc., F.LC., F.C.S. 

Ink. By C. Ainsworth Mitchell, M.A., F.I.C. 

ae AND Steger. Their Production and Manufacture. By C. 

ood. 

IRONFOUNDING. Bv B. Whiteley. 

Jute Inpustry, THE. By T. Woodhouse and P. Kilgour. 

KNITTED Fabrics, By John Chamberlain and James H. 
Quilter. 

Lgeab. Including Lead Pigments. By J. A. Smythe, Ph.D., 
D.Sc. 


LEATHER. From the Raw Material to the Finished Product. 
By K. J. Adcock. 

LINEN. From the Field to the Finished Product. By Alfred S. 
Moore. 


Locxs aND Lock Makinc. By F. J. Butter Second Edition. 


MatcH Inpustry, THE. By W. H. Dixon. 

Megat Inpustry, THE. By Walter Wood. 

O1rs, Animal, Vegetable, Essential, and Mineral. By C. 
Ainsworth Mitchell, M.A., F.I.C. 

PAINTS AND VARNISHES. By A. S. Jennings, F.I.B.D. 

Paper. Its History, Sources, and Production. By Harry A. 
Maddox, Stlver Medallist Papermaking. Third Edition. 
PERFUMERY, Raw MATERIALS OF. By E. J. Parry, B.Sc., 

FIL.C., F.C.S. 

PHOTOGRAPHY. By William Gamble, F.R.P.S. 

PLaTInyM Merats. By E. A. Smith, A.R.S.M., M.I.M.M. 

PottgerY. By C. J. Noke and H. J. Plant. 

RICE. By C, E. Douglas, M.1.Mech.E. 

RuBBER. Production and Utilization of the Raw Product. 
By H. P. Stevens, M.A., Ph.D., F.1.C., and W. H. Stevens, 
A.R.C.Sc., A.LC. Third Edition. 

SALT. By A. F. Calvert, F.C.S. 

SILK. Its Production and Manufacture. By Luther Hooper. 

Soap. Its Composition, Manufacture, and Properties. By 
William A. Simmons, B.Sc. (Lond.), F.C.S. 

SPONGES. By E. J. J. Cresswell. Second Edition. 

STARCH AND Brinee Propucts. By H. A. Auden, D.Sc., F.C.S. 

STONES AND QuaRRIES. By J. Allen Howe, O.B.E., B.Sc., 
M. Inst. Min. and Met. 

Sucar. Cane and Beet. By the late Geo. Martineau, C.B., and 
Revised by F. C. Eastick, M.A. Fifth Edition. 

SULPHUR AND THE SULPHUR INDUSTRY. By Harold A. Auden, 
M.Sc., D.Sc., F.C.S. 

Tea. From Grower to Consumer. By A. Ibbetson. 

TELEGRAPHY, TELEPHONY, AND ‘WIRELESS. By Joseph Poole, 
A.M.LE.E. 

TEXTILE BLEACHING. By Alex. B. Steven, B.Sc. (Lond.), F.1.C. 
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S. 

TrmBerR. From the Forest to Its Use in Commerce. By W. 3 
Bullock. Second Edition. 

Tin AND THE TIN INDUsTRY. By A. H. Mundey. Second 

Edition. 

Tosacco. From Grower to Smoker. By A. E. Tanner. 

Weavinc. By W. P. Crankshaw. 

WHEAT AND Its Propucts, By Andrew Millar. 

WINE AND THE WINE TRADE. By André L. Simon. 

Woot. From the Raw Material to the Finished Product. By 
J. A. Hunter. 

WorstTeEp Inpustry, Tot. By J. Dumville and S. Kershaw. 
Second Edition. 

ZINC AND Its ALLoys. By T. E. Lones, M.A., LL.D., B.Sc. 
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RAW MATERIALS OF COMMERCE 


Edited by J. H. Vanstone, F.R.G.S. Assisted by 
Specialist Contributors. 


In two volumes, demy 4to, cloth gilt, 804 ‘pp., with 
numerous illustrations. Complete 40s. net. 


A descriptive account of the vegetable, animal, 
mineral, and synthetic products of the world and of 
their commercial uses. 


The following Catalogues will be sent post free on application 


Scientific and Technical, Educational, Commercial. Shorthand, 
Foreign Languages, and Art 


PITMAN’S SHORTHAND 


INVALUABLE TO ALL BUSINESS AND PROFESSIONAL MEN 


DEFINITIONS AND FORMULAE 
FOR STUDENTS 


This series of booklets is intended to provide students with all 
necessary definitions and formulae in a convenient form. 


Agronautics. By J. D. Frier, A.R.C.Sc., D.1.C. 

APPLIED MECHANICS. By E. H. Lewitt. B.Sc., A.M.I.Mech.E. 
Buixpinc. By T. Corkhill, F.B.1I.C.C., M.I.Str.E. 

CHemistry. By W. G. Carey, F.L.C. 

Coat Mininc. By M. D. Williams, F.G.S. 

ELECTRICAL, By Philip Kemp, M.Sc., M.I.E.E., Assoc.A.LE.E. 


ELECTRICAL INSTALLATION WorK. By F. Peake Sexton, A.R.C.S., 
A.M.I.E.E. 


Heat ENGINES. By Arnold Rimmer, B.Eng. 

LIGHT AND Sounp. By P. K. Bowes, M.A., B.Sc. 

MARINE ENGINEERING. By E. Wood, B.Sc. 

PRACTICAL MATHEMATICS. By Louis Toft, M.Sc. 
Each about 32 pp. Price 6d. net. 


PITMAN’S 
TECHNICAL DICTIONARY 


ENGINEERING AND INDUSTRIAL 
SCIENCE 


IN SEVEN LANGUAGES 


ENGLISH, FRENCH, SPANISH, ITALIAN, 
PORTUGUESE, RUSSIAN, AND GERMAN 


WiTH AN INDEX TO EacH LANGUAGE 
Edited by 
ERNEST SLATER, M.I.E.E.. M.I.Mech.E. 
In Collaboration with Leading Authorities 
Complete in five volumes. Crown 4to, buckram gilt, £8 8s. net. 
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